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1 3 ] m&m 1 1 &fcizm&m 1 2 iH*©»t#« 0 < kmm#<z> 

A^L<li*©e»S:3- Kt5DNAOV>fft*»-*©DNA, 

DN A#jMJteftfc*A3*i££fclc«fc U^fC3E^£ft£»fc^I&;tmT*&3 

[0001] 

£=3- KtSDN A&^OIt^ RDNASr-gfrtflfiSi^**-, MIS 
[0 0 0 2] 

m%mm<DB£Wfo (germinal center) B M©KM#M6UIB'I1^MJ^ 
(antigen specific memory cell) -^^^^HMSS (long-lived plasma cell) 

^(D^m^mm^miz^m^m^xmtLt^m/bmm^m^^ (Embo j., vol 

.16, No. 11, p. 2996-3006, 199; Semin. Immunol., Vol.4, No.l, p. 11-17, 19 

92) . zawmmT-iz. ft&yn7vy<Dmfc?mm<D2^<D£mtemMtim 

Z.S^ilA^^tlTV>^> (J. Exp. Med., Vol.173, No. 5, p. 1165-1175, 1991; 
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Embo. J., Vol.12, No. 13, p. 4955-4967, 1993; Adv. Exp. Med. Biol., Vol.18 
6, p. 145-151, 1985; Nature, Vol.342, No. 6252, p. 929-931, 1989; Cell, Vol 
.67, No. 6, p. 1121-1129) „ 
[0 0 0 3] 

— foM%&MM.^k (somatic hypermutat ion) (Curr. Opin. Immunol., V 
ol.7, No. 2, p. 248-254, 1995; Annu. Rev. Immunol., Vol.14, p. 441-457, 199 
6; Science, Vol.244, No. 4909, p. 1152-1157, 1989) h bTftJ^tlS&sS^n 

>ry y<D»immm^n- F^&^zvym.fc*\z&rt&fcmm\zt>frz>gMgi ( 

point mutation) T*&£o Z.<Z)&Mma>mmiZ£ l»^®±tC^fO'ffi©^. 

a^n^y y^^^Bmrn^mmmmz^niz^^m^mm^mm (affi 

nity maturation) (Embo. J., Vol.4, No. 2, p. 345-350, 1985; Proc. 

Natl. Acad. Sci. USA, Vol.85, No. 21, p. 8206-8210, 1988) 0 
[0 0 0 4] 

ol£, ^ 7X^^f Vf-MMX (class switch recombination; CSR) T 

Uf^.5r tiZ J: U, (complement f ixation) <£> J; ^ ^^#0I7x^ 

# -jglfg -S^CD^&S (Curr. Top. Microbiol. Immunol., Vol.217, 

P. 151-169, 1996; Annu. Rev. Immunol., Vol.8, p. 717-735, 1990) 0 
Z.nt>2-D<D*4 7<Dmfc^m%k (genetic editing) 

?&fe&<Dm®tefan&ft&j&&iz}i-DTm&>TmmT'3bz> a zn^aymfc^w 
fic^^A^xAtt, m^mzfrfczmjjMtem&iz&ftb-?*fdMwzti 

[0 0 0 5] 

##P£#e>&, ft&tfa^v >©?^**-f ^fo^^A-XA&Pits 

£tf>©#f2Sy-;i/£: LT^?*B*fflflS^D->CH12F3-2£ifigib£o 3©B#Bfl£ 
T'tt, IL-4, TGF-/3^t>XD40L{Ci-5M«l§[^r^{ClgM^^IgA/\©^^X^ 
-f^^-jmmx. (CSR) *Jfi|^{C80%J^J:(D^^IgA|S'f4lCM^ (Immu 

nity, Vol.9, p. 1-10, 1998; Curr. Biol., Vol.8, No. 4, p. 227-230, 1998; In 
t. Immunol., Vol.8, No. 2, p. 193-201, 1996) 0 
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[0 0 0 6] 

y ■^•7ifi$ix.CDf£$!,'£, (breakpoint) J*>f y^fiS^ (switch region; S regio 
£&|g£LT^£ (Curr. Biol., Vol.8, No. 4, p. 227-230, 1998) . L,frLfe 

Sftfe^ftSEfttJcj: y, I y Cx? y>©i?tt;[ctiW^ 

Cell, Vol.73, No. 6, p. 1155-1164, 1993; Science, Vol.259, No. 5097, p. 984- 
987, 1993; Proc. Natl. Acad. Sci, USA, Vol.90, No. 8, p. 3705-3709, 1993; 
Cell, Vol.81, No. 6, p. 833-836, 1995) 0 
[0 0 0 7] 

>fy^«, *>r y^««a#©igsrcH:&<, dna^rna©^^©^^^^ 
sittc«i:*jwi^34x*i:<oaia&s:iii«"r* : fe)©-e*s. mm*? 
y xBmm? n - >cKi2F3-2iz ^ -meLfozmA-t z> z t\z & y s ammzs & 

(Immunity, Vol.9, p. 1-10, 1998) „ 
[0 0 0 8] 

myo^m&Wjmz&^TlZ. m(D9J7<DM&¥mM (genetic editin 

£ LTJ£<MVMq4x£ (Cell, Vol.81, No. 6, p. 833-836, 1995; Cell, Vol.81, 
No. 6, p. 837-840, 1995) 0 Mill T U tffy n ?M > B (apoB) , AMPA^^ 
Wilms tumor-1, a 9 V Z/ # — if&tFnurof ibromatosis type-l(Z)mRNAM 
XfK. t RNA-Asp&^ft#^JC#< <Z)lffi?La&^©mRNA©»Jfc««?R^StlTV%« (Tr 
ends Genet., Vol.12, No. 10, p. 418-424, 1996; Curr. Opin. Genet. Dev., Vo 
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1.6, No. 2, P . 221-231, 1996) „ RMmM<D&¥* *J=-X&lttMMmtitlX^ 
/SfcV'v;^ AP0BEC-1 (apol ipoprotein B mRNA editing enzyme, catalytic polype 
ptide-1) K J: U fTfcftSapoBCDmRNACDSJfelCo V*T < <Z)#8^#& 3 tlT ^ 
-5 (Science, V01.260, No. 5115, p. 1816-1819, 1993; J. Biol. Chem. , Vol.26 
8, No. 28, p. 20709-20712, 1993) „ 
[0 0 0 9] 

apoB<Z)RNAi£gmT*l±, <0 fto * ^ > Kt53 K>CAA*«**J© 

i&^CCDU'SCD^ffctCj: UUAA. IP^apoBtf) mRNA cfitf) in-framed h -v^n 

(J. Cell., Vol.81, No. 2, p. 187-195, 1995; J. Cell., Vol.50, No. 
6, p. 831-840, 1987; Science, Vol.238, No. 4825, p. 363-266, 1987) „ apoB-1 
OO&tfapoB^Ste, #^IBIfeSnfcapoBa)mRNA2itf5f«|g|i©«RNA©HfJi&7»* U 
, £ft&©gBH:, #'*^<MJfeofe^a^W«IBS:^ , r« (J. Biol. Chem., 
Vol.271, No. 5, p. 2353-2356, 1996) „ 
[0 0 10] 

AP0BEC-lJCj:*9Sfa#MWRNAi|BJfe (site specific RNA-editing) {Cte, flg#r 
H^- (auxiliary factor) (Science, V01.260, No. 5115, p. 181 

6-1819, 1993; J. Biol. Chem., Vol.268, No. 28, p. 20709-20712, 1993) „ ft! 

fl&H^j&v^^jctt, APOBEC-Hi, i/^i?y7T $-t---&m'\i%:*k-?tdtfX*& 

»J, RNA{C#f UTte#M«W&^jBH&ttLfr*L^ (J. Biol. Chem., Vol.2 
68, No. 28, p. 20709-20712, 1993; J. Cell., Vol.81, No. 2, p. 187-195, 1995 
; J. Biol. Chem., Vol.270, No. 24, p. 14768-14775, 1995; J. Biol. Chem., V 
o 1.270, No. 24, p. 14762-14767, 1995) . l&H^ ®#&3g&tf apoB© 
mRNACDHfJH jg £ o TV > S T? £ W" "T? < , AP0BEC-1 &tfeffi^fBfcl/'<;i/*ei, 
^^^gLTV^^V^M^^)-5V^JiapoB©mRNA©$i^^iH - oTV^^V^^@^^CfcV^T 
(Science, V01.260, No. 5115, p. 1816-1819, 1993; J. Biol. Chem. 
, Vol.268, No. 28, p. 20709-20712, 1993; Nucleic Acids Res., Vol.22, No. 10 
, P. 1874-1879, 1994; Proc Natl. Acad. Sci, USA, Vol.91, No. 18, p. 8522-85 
26, 1994; J. Biol. Chem., Vol.269, No. 34, p. 21725-21734, 1994) „ 
[0 0 1 1 ] 
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7X^^-yfiii (CSR) j&Ztm^m (hypermutation) fC 33 V ^ T l£RNA8g^|| 
[0 0 12] 

mm tfffim b j; e> t ? z> mm. ] 

fr^WZV^-Vy^rY ^ ± — if "e&SAID (Activation-Induced cytidine Deami 
nase) , MtfJC^-ggiii £ n- F"t£DNA£3i£fc-r 5 
[0 0 13] 

[M 5: -r -s £ & <z> 
x-fy^mi* (csr) \zm^--t ^mmm.B^z-D\^xmMMm^r=.m^ *>f 

h^-f J:S«(Z)^MC#V^M*T]ffV^irj^T*IgM7b^IgA^(D^^ 
**-f V?-ffiWlZ.*:MZ.-tZ. £tfUW£ftT^Z>^V7sBM]&? n->CH12F3-2 
tCO^T, $U^$:^^.^^B$Biai:^0J^©mB^©^©#^{COVNTcDNA 
"y^rf^ U -£#$gU dft Sr/EV^i^ b ^ ? $/ s y V n -n> **:M?e> 3 
£ICJ:*K RNA»|(lBl3R<D 1 ^*ea>SAPOBEC-lfc||3te<r*re3SffiS:^L, APOBEC- 
ltmMftZs^VyrT ^^---tf^'S^^-r^AID (Activation-Induced cytidin 
e Deaminase) fc#£Lfc*r&# K**£te^& BtfJLfc. 

[0014] 

##§BJ!tf>AID#;//\°?{i, TIB© i^^M^U Bfflffi<Dfl5>fti\:(Dfflm> 

mxNzft&ifa-fv ymfc+w^TsT.j v+mMz.. fammmmm (somatic 

hypermutation) 4 — -ir W — V^-a. U— 3 > (affinity maturation) 

<£> J: 3 &JEtf^Mfg (germinal center function) {C#;fr &3l>fK^-f#£f|t (geneti 
c editing) {C&V^MM&l§:SU£ffie>RNA^gfirT J y ^ T*&£ 
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o 

[0 0 15] 

(1) AIDgB&n- F"tScDNA©ORFli, ^^4^J|i?;24kDahJ¥ffiStlS198fl© 

/Bfc**e>*jS3*ia (S2#i##2) 0 

(2) AIDgfitf>0RF©7^ /SfcfB^Ui, APOBEC-1 (apol ipoprotein B mRNA edit 
ing enzyme, catalytic polypeptide-1) iL3A%(D7 K J W.M^'&'&M'? & <, 

(3) AIDSES i/h^>> 5? 7 1/3? i/ K/51 # U;*^- K r7^t- if 77^ 
U— (cytosine nucleoside/nucleotide deaminase family) (CM^-SSfi^T 
« j gggg^rj eft (c 2*iT^£-ry^f-- if Mtt © *SffifflJ&T? ^^i/^Vy^T 
^ — if ^ -f- — "7 (cytidine deaminase motif) ^t^ir^^f ^ ^ y^rT ^ "J" 
— if^E^- — 7 (deoxycytidine deaminase motif) 3c L T V n <5 0 

(4) AIDfiaoS/^^V^r^-^-M^-^tt, RNAnm^r ^^--ifo-9-^ 

(5) AIDSBW:, apobec-1 tmmz, S3 tSS i:©ffl2^fllJcSS*c&« £: 

^^.^tlX^^U^f i/yiZW/vmim (Leucine-rich region) Sr^UTV^. 

a£A I DgtEtf) Leucine-rich regiontfJtf) 4 Otf) n i/yit, Cif^r, 5>]/h 
, hO APOBEC-1 ©Leucine-rich regioncft(c^#$ *lTV^£o 

[0 0 16] 

(6) AIDgBO— «MS3ttf»tCM:, APOBEC-1 tfRNAtCj^fS £#><Z)ifr^<Z>y ^ ^ 
^aT*&£h#@2*lTV^£Ttf>y (Phe66, Phe87, His61, Glu 
63Sir>*Cys93) #fi&#3*lTV*S. 

(7) AIDSQli, APOBEC-l&ZfE.colim&(Di/**?y J rT (ECCDA) i: 

H»lc, ttmm&iH*#>(^-&j&ft1r&fcto<D&1fc&{tB&\:*>(y (pseud 

oactive site domain) SrtLTV^c. AIDgfite, sft^ #V V- -5 "Tig 

(8) AiDgmi, mm&&m%ii/myTT $1— z.m*y*v 

n>7U^> (tetrahydrouridine, THU) U 8U£ft#WlClfi«3*l<6. 
AIDgeoS/^^V^T^"^- "^tSttti, M$)3f Mb3WT?&*l,10-o-phenan 
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throlinefc J; »J KW S *l S — 2f T? , ^tf^iS-ffiMM'ffiftT'&S 1 ,7-o-phenanthro 
lineT?H:|fi§#Sv\* AIDS6&, APOBEC-1 1. IH^tCM^^#^i/^ 

> -5 s T S - if T* & £ il ^ 7L % ft & . 

(9) AIDge©«RNA&, flMHBUJWlfflf (mesenteric lymphnode) "T?3fcV\|83i 

(10) AIDSQ^mRNA^ie^ti, W^©#g'J>^Mi (^>ft-X;t>y 
^ (Peyer's patch) , i©«JKU >/1fflf, M«U>^fflS, #«) T'M^tl 

[0 0 17] 

(11) -y--Th^>r> (IL-4, CD40L, TGF-0) KJ:SJfflafclC«fc *JIgMa*£>IgA/\<0 
#^*X-f y^tfjgi-S V^XBlfflBa^ n->CH12F3-27?tf)AID mRNACD^gigli, 

(12) Tij7^BjBijS^n — >CH12F3-2T?©AID BRNA<JDSS3Sli, IL-4, CD40L&t>* 
TGF-0 0^1**1^1 Otf) If >f h #>f >tC J: SJfcfSfctCj*/*, S3llS©t>f h ^7 

12F3-2T?(0-9->r h^-T>{C J; -5 AID BRNAaiS^S^tt/ SS^J*lfiW^*e&5 S/ 

^n^s/s Ktcj: »;iE*sn*r fc*^e>, aid *RM<D&mP$&uz\3.* ge«DK 

a. • (de novo synthesis) 

(13) in vitrofiUfcJC^TW:, lE'&'W XWmBMffi*. LPS©#, LPS+IL-4 
, , SfettLPS+TGF-jSTJJWaR-fStAID BRNAC^ifSft^K&tl*. 

(14) in vivogMfctCfeV^li, lESv^X*:, § t # n —T^M 
^i^ifg (clonal expansion) j&tFJBitfJjfrTi^JsJc (germinal center formation) £ 

U-S/a^SrSl^jgi-riii^&tiTV^S^ifii^ (SRBC) T*&$;-f3h, & 
*£tfe5 BBfiiU$lCAID mRNACD^^^^Jf^^M^tlSc 
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(15) SRBClCj:S&3ffilCj:»JSSa|C£ft<&in vivoT'<7)AID mRNA(D|§^i|f!S{i, 1$ 
Hi ©CD1 9££ B T'#H W IC M <d tl -5 . 

(16) vysmm'gT'Vkiv mwk<D$&mmm&, mmiz^^pvm^^ vmmt 

[0 0 18] 

**>f y^ilfii!!*., ##HJB£®^M (somatic hypermutation) &tfy 7 f — T" Y 
— "7^" rL 1/ — J/a> (affinity maturation) CO J: ^JE^fr^ltg (germinal ce 
nter function) tfSSWr&jftS. #H§E!B©AIDgS te, -£<Z) J: 3 B fflflgT 

jgrSRNAilB^©^^©^^^ (genetic editing) IC& ^TMg&fgSU £ 

[0 0 19] 

tot, #$§B£tf>AIDge&tfAIDga2:=i- Sit^cMfg S fljfffflf^ 5 3 

s. 

HP13, #l8E©AID§B;&tf-£©WT#, AIDSS&n- KtSDN Aat5"€-©W 
[0 0 2 0] 

gDNAit ■etig#AiDa^©«|BS:3a^ : ?-i//<;i/Tfli5»'r*T> 

£ 0 
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[0 0 2 1 ] 

v mm) RNA^h*) *>sv^tt*^m§© 

[0 0 2 2] 

> A * ©atg £ 8? ^ S r £ # RTffi £ * « . 
[0 0 2 3] 

BP "5, TIE CO DNA, TgJBMEglfls, fctft 

CD mfm^zizmmzn&Ts. jmmmzm-tztyrttzn- k-**d 

8B(D {CfH«© D N A * li^CO^tfo 

(3 ) ffl#|#-J|- 1 JCffi*Stl-SiftSB!5aS:^tfDN A*fctt-€-©Bfi^r. 

(4 ) IE3«^ i tcfH«^tl^^SSH^J(D±^»##93BM689CD^aiH^J$:* 
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(5) BB#|##1 JC|B«3*l*^SIB^JS:^"rSDNAK:^ h y h& 

o 

(8) fB^J## 1 JC|S«3*l««[|IBB^IS:^ , r*DN AJCX h U h& 

* v y * r ^ ±- if raft & * * z> m%mm m m © # > a * 

(9) f5ia(l)^M(5)OV>T4X3^tCSB«©DNA^FL<tt*©WT^rS:^tf»3S 

do) mm (9) mmomm* * * - t*^t«i s *i ^fc^miM,, 

(12) Jftfttf. ^0-til/«feSI ^>t»fgB(ll)fB«©M 

(13) mm(n)t.tc.it(i2mm(Dmi^mL<itmm^(D-^R^mmmizm^ 

(14) t^^fa(6)7^M(8)(Dv^1 s n^^ci2«<z)^>A o ^^^«^(Z)^C)S^£^^'[^$: 
(is) asfflifttf, ^; vu-+;\sffi{fr%m£-rz>m±!zm~?z>#tbm3Lmm 

(16) ^ijSfflfl&#, 1^ ; ^ D - & 3 - Ft§ D N A^L < lif 



1 1 
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[0 0 2 4 ] 

*mft<D r*>/i*£ fete j fctt, fc: K tyy, -V^r 

[0 0 2 53 

o 

<i>SB#I## 2 icfa«£ tis 7 5 y MB#J&^£ * > A* * fcti-?-<Z)iST# 0 

<3>K?rj## i jcssflSstisaiss^i&^-rsDNAjc^ h v yv^y htegk 
vy?r %±-Vft&*M^*m%Mtto&3k<to9y w . 

[0 0 2 63 

mots >>k#*si, *^&t>v££i»tfr£*iTv^y * jmmwtm-tz* 
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[0 0 2 7] 

#38BJ!<Z># >rWC&, *E (monomer) |SJ— © y ^ y ^@B?lJ fe^tf 

£%e> Uffliil^Lt^SJjN^^ v-(homodimer), M^S7 5 ^ Wffiffl 
Zm?&1&<D&Ol*<Dm.£.£;&LX&Z>'\TU#'( V-(heterodimer), h 
•J7- (trimer)-^^ h ^v- (tetramer) & £GD;f U =?V - (or igomer) tj^-g- 

[0 0 2 8] 

5* 7 S - if iSffi tc fS^t $ ti S J: e> J& SfaBfSffi £ "? Z> £ ft fC T* & -5 mm 
[0 0 2 9] 

(Gly/G) tTVisy, (Ala/A) 75->, (Val/V) AU>, (Leu/L) n >f 
(Ile/I) ^yn^>», (Ser/S) -fe U (Thr/T) ( 
Asp/D) 7^A7^>1, (Glu/E) (Asn/N) 7XA7^f>, 

(Glu/Q) (Lys/K) U (Arg/R) 7 (Cys/C) 

J/^T->f>, (Met/M) *^;f->, (Phe/F) 7i-il/77->, (Tyr/Y) 
^•Ui/y. (Trp/W) h'J^h7TX (His/H) fc^^>, (Pro/P) :7°D 
U 

[0 0 3 0] 

*mm<D*yrt?Jk?$7^>f*y hit. &mfc*mM*-&ffi<nte 

$.t=., ^5§^©AIDg& fc-fficaSe GST (Glutathione S-transferas 

suz^Mmiz^-r^m^m^^^mm^tLt^mm^m^syy^ -tj - 
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tfJi^tlTV^Zl^fb. ^GSTfC *f-TS^#: & JS^fc>f 1* J Tv*4 (ELISA 
[0 0 3 1 ] 

*38lfi0DNAtt, t&jdi©*»*(Z>*>^^*fel4-t(Z)Wf^S:n- KtSDN 

7 ^ V ^DN A£fe&£ c DN ACE^Ttlfct^^-rSo * fe, ^DNAte, fif — 
©75;i&n- Ft* £=r K>T?**itf£tf> «fc -5 fcn K>^&*«SftSDNA 

#5§BJ!tC£ttSDN Att, Pf?Ll&#f©AIDge fen- K"T SDN A 

*u &$.L,^mMni>xiz, v^xAiDsa^feiit hAiDsefen- K-r^D 

N A fe^W-S wh^f^S. 
[0 0 3 2] 

A 0 

l)tCSB«©DN A„ 
<3>@B#j## 1 JcfE«3*i51fc£BB*J&-£fcDN A. 

<4>BB#|## 1 tC|B«3ns*SBB^J©*S#^9373rM689©tft|||B^JS:^'tS 

DNA 0 

AV^n- KtSDNA. 
[0 0 3 3] 

±ffi^c3tilLfe*»w©AIDsafesv^^±■e©WT^rS:#fi^*rsr4 ygft 



1 4 
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[0 0 3 4] 

5 0i&m&>±<D7n-7$:m\\ 0.9%NaClTT'A 
#-n£-i/m>*nom&iZlZ, , 50%©^H5:^-rSM^ (Tm) CDS 

[0 0 3 5] 

Tm=82.3r +0.41X (G+C) %-500/ n -0.61 X (7*M7^ K) % 
^^=Tm-25°C 

lOOSSJK^^^n-^ (G+C=40~50%<Z>li-£) &MV*5t&-£tCH:, Tm 
#TSB (1) (2) ©i^tcSE-fftSiii&B^c-tS. 

(1) l%5X7yfilC, Tm^llCTA^. 

(2) 7*M7^ F 1 Tm^0.6~0.7tT^S. 

tot, %£ffiffimm&&&tDi£<Dm&(Dum0kmtTm<D * e> jets r 

(A) 65~75^C (7^M7^ Ffca&fln) 

(B) 35~45°C (50%7^-;i/AT^ F#£T) 

(A) 45~55°C (7*M7^ F&Ml) 

(B) 35~42°C (30%7^-;bAT^ FMET) 

M=21CX (A+T(2$D + 4°CX (C+GCDR) -5°C 
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[0 0 3 6] 

«mRNA^&W8SSn<6ffi*|DNA (cDNA) , ff J A D N Afr £gS§g£ tl 
SDNA, ft^fCkotH&nSDNA, RNAifettDN AMfc IT 
P C R jgT^ipS $ -BrT # & tl 5 D N A S3 J: £>* £ tl £ (D^fe £ M ^ tCJlfl*-^t>-&T 
til $ *l S D N A £ % ± X & f <§> % © -5 . 

[0 0 3 7] 

(1) MiH *l§i©^>/^0mRNA^f)CDNA&^n->ftt-5^ 

3t#58W©#>^# &n- FtSmRN A5:ilf5 0 m R N A ©DfSgte, Mi 
Vy^-Jri/ y%- h& (Chirgwini*,, Biochemistry, Vol. 18, p. 5294, 1 

979) , my ^ ; -^m^L <izag p cm^<D&5®(Dxmzm\<^xMmLf^± 

RNASt'Jdf (dT) iz^D-^tfP; U-t77D-Xf iCJ:l)77>f 
[0 0 3 8] 

7^T*W<b*l£mRN A&^Mi: It, «i«j£fi?BSS:fli V^^<D<k£tI<Z> 
IilWAt7e>®^ (Mol. Cell. Biol. , Vol.2, P.161, 1982; Mol.Ce 
11. Biol., Vol.3, p. 280, 1983) ^Hoffman ibO^Sm (Gene, Vol.25, p. 263, 1 
983) ^[Ci'JcDNAiMU, c DN A©r*ic DN AA©^i5:ff ^ 

-Xmm^mMK (h^>*7ni#h) t6ii:ICJ:»)cDNA7>f7*7U-l: 
[0 0 3 9] 
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•e&n Kiwis 3*11*, $.t=.m^t>nz>7T-V'<>7 z -z.lt *)m3L\Hx>m 
puci9, *gtio, igtii^^M^sti^o teu 

[0 0 4 0] 

^^^^ KtCc DNA&j|fl*atf^ffii:LTt±, M^tiManiatis^cD^iS (Mo 
lecular Cloning, A Laboratory Manual, second edition, Cold Spring Harbor 
Laboratory, p. 1.53, 1989) fCfE«<Z>#&& W£ tl& . * fe, 
^ * -fC c DN A &J(B*&*f#£S£ bti±, HyunhPj©^^ (DNA Cloning, a 
practical approach, Vol.1, p. 49, 1985) &£#^£tf £>*l£„ fg^fCte, rPIR 

coli: HB101, DH5 a * fettMC1061/P330 ^©*g^&?i£lC#A'f So 
[0 0 4 1 ] 

^7^^ K£lg±K:*A ITU (Molecular Cloning, A Laborat 
ory Manual, second edition, Cold Spring Harbor Laboratory, Vol. 1.74, 198 

[0 0 4 2] 

3£2*l-5g6&=I- K"*<5cDNA0>raj£te, JM£^£M&*CDmRNA&«&CfjH 
5SLfecDNA9>f ^"^y - (tester cDNA library) £^0^<7)i&HJ8&ft5fccZ)mRNA& 
StCf^|SL/fecDNA9>f U — (driver cDNA library) <D 2 oGDcDNA^ >f 
IJ — &JBV^ #Ix.tf* #Uft9PCRS&* (Nucleic Acids Res., Vol.23, p. 1087-1088 
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, 1995) 5:fiJffllfeit^lx<yi/3>t^h7^hA>f^'J^>f€-i/3>S (su 
pression subtract hybridization (SSH)) (Proc. Natl. Acad. Sci. USA, Vol 
.93, p. 6025-6030, 1996; Anal. Biochem., Vol.240, p. 90-97, 1996) IC^UR 

[0 0 4 3] 

V K PCR-Select Subtraction Kit (CL0NTECH$g, jj % U 7^ : K180 

4-D &mv^ m^mmt. h^&ttnmmmttmmiz 

[0 0 4 4] 

I«4l!li«fT'IItfe»iS, M*W©MO#^^e), g£#g (Nuclei 
c Acids Res., Vol.26, No. 4, p. 911-918, 1998) £ ftftlC L T po 1 yA + RNA £ £ 
o #CV>T?, #^(Z)polyA + RNA^M$:»^CM^M&MV^m^^C^oTcDNA$:ii 
JWaL/feJWJIS^^WiSLfecDNA&^^^-cDNA (tester cDNA) tit 
, *fe*JW»©J|l|IIilSfi3R©cDNAS: K^^f^-cDNA (driver cDNA) fcLTJBV^S 

o 

cDNAJC F9>f A-cDNASjfiD^.*^' h 9 ^ J/ a > Srff "5 . if:/ h ^ * 3 > 

CD^li, -r^-cDNAC, 3> h a~)Vt LT^&^3fc'f£DNA&^:fc&nx.£ 
£ fcJC J: -tJ-^h^S/aXaffe, S^*ttDMAS:«|#||-rs. 

S/a >£*l£cDNA (subtracted cDNA) fl£$£lCi£oTj8^fc:7 

[0 0 4 5] 

A'f^'Jif'f^-i/a >&{CJ; <>) V — — y*fir& (Nucleic Acids Res., Vo 
1.26, No. 4, p. 911-918, 1998; g^J^^^, Vol.29, No.Suppl.17, p. 451-459, 1 
997) 0 /W 7V ^if— >3 y^U-^Tt LXlt. ttfga^X^-cDNA 

m Kv-r a-cdna©#^ zMm&mm^fe&nzm^zz ttfr-gz. 
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o 

ifclfttWSB K^>r a- cDNA^n-^«k y t>^tttt^§^** -cDNAyn-ytc 

MLT J: ySSvxS/^^^ft-rs^n-^&ra^U, S^J^cDNA^^ttcDNA^T^ 
[0 0 4 6] 

K"tScDNA(Z)#Jltti, i&(D-m&}& cDNA©* 

=r- K-r*cDNA^L<ttcDNAWf^f, feS V^ttggfflJC-ft^fiRL/fc^SIWO* >^ 

»3n--A^^'J^€-i/3>S (CrunsteinPj , Proc. Natl. A 
cid. Sci. USA, Vol.72, p. 3961, 1975) * fc - V j\j U &4 if - i/ a 

(Molecular Cloning, A Laboratory Manual, second edition , Cold Spri 
ng Harbor Laboratory, p. 2. 108, 1989) IC J: »J , rffflR* feli^fMiC^ C3£ @ £ 
89»IUfecDNA9>f^ , 9U--S:^^y-->^-r*^«fe^lf P>*IS. S^fC, fy 

NA3gL < ttcDNAW>i©lftSIB^IS:3SK:— ^©PCR-^^^^-fef^aSL, ^cDNA 

3 - K "T * cDNA & •£ DNA & ff ffi-T & # j& IriWSIil^tS. 
[0 0 4 7] 

cDNA £ 2631 L/ 3 * - V*Tf£»i LfccDNA^-f 7? U - &Mv*5* 

(MaxamPj, Proc. Natl. Acad. Sci. USA., Vol.74, p. 560, 1977) *>5V>tt7 
T-^M13S:MV^feS;7 ^ *^^^/3l^ K-^J««ffifc0^iS (Sanger Proc. 



ffi!lE4# 2001-3090583 



11—087192 



Natl. Acad. Sci. USA., Vol.74, p. 5463-5467, 1977) iCj:ot^t§ri: 
[0 0 4 8] 

(2) ^<OA^**»W©dt>A^&»3S-r*ffllISJCfi*-rsyyA 
£LTte, M;i^T<D#&#M^2ti3 0 

PT-iffCj: yMt4. »e>tlSDNAS:ja^*iWISaf3||K:J: yfiP^-fbL/, 

th^MDNA (MDNA) ^ASftfen^ ^ K^>f U - &f^3S ( 

?<Z)=r-^ >**fI^(DDN A £-£frB§'ffi^ St»tt^ □ - yfr *>W 

»J ffiLfen— >^DNA^yn-y^ LTMv\ MM© cDNA7^^'J 

y --y>?-tz>ztiz£ y wis-rs ^s. 

[0 0 4 9] 

9-KM-tZ> a *ftm<?>mi&*.'<9*-Z. LTte, MMHMl£>V£ fete 
[0 0 5 0] 
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T#I;U£pBR322, PBR325, pUC12, pUC13, pUC19&£\ ^ F H b 

TW*. l£pSH19, pSH15fc£, ttfifi*^7^ ^ F£ bTM^-tfpUBllO, pTP5 
, PC194 fciftfflfasSfiS. 7T-yhLX\t. 

;i/*fc£©IMiK>S&©tf>f /i/X (pVL1393, -f >tf hn>F>$g) 

o 

[0 0 5 1] 

tlte^o 09*. I*, PMAL C2 „ pEF-BOS V \s v V T V V KU+f-^ (Nucleic 
Acid Research) , $1 8$, ^5 3 2 21, 199 0 4^30 &£vn*pME18S ( 
HigfSW r*^X^> K^y^j , 1 9 9 2$Mgf) ^fciptf&r^tfT* 

M;U£, GST (Glutathione S-transf erase) fcCDlft^gB il 
"TS#^lCl±, 2fS^©Sa&3- K-TScDNAS:, M;L^ KpGEX4Tl 
(Pharmacia^) tf»tC^^D-->^L, *B§®DH5 a ZMWmm t Ttfli 
billed: yWKi*Sii:^lfSS. 
[0 0 5 2] 

So 
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<£*>7u : Z-$-. MftmFy, *&m<DZ Zn- DN A, j»ih 
[0 0 5 3] 

«l±, T/n^-*-, tf/^ Iz-^-^tf Shine-Dai gar no(SD) SB^rj (MxJi, AAG 
^n^-*-, lac^n^E-^-, recA^n^E-* A PL"/n ^E- # lpp^ 

^^^^^IgsgS-tirSfcdtx^yn^-^-^L/Ttt, phost/o^e-*-, pgk^ 
n^-*-, GAP^n^-*-, ADH^n^-dr-^tf e>*i, 

®tf>#-£«, SLOl^n^E-*-, SP02:/ni=E-#-, penP^n if #i§§ 

*e-#-, i/ho^^^cD^n^-*-, t- hi/a yVJu^ — jt — teZifi 
mtfhftz> 0 SF*o<te, SV40, i/hn^/-f;i/XTfe5 0 LjfrU #fc^*i£ic 

[0 0 5 4] 

tfjafcBM&n KVfcUTtt, ^ft->3K> (ATG) #flfa*3*iS. 
jKFlhn K>h ?g?JB©*$ifc:3 K> (flf*.tf, TAG, TGA, TAA) tfMmZ 

[0 0 5 5] 
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**ft5. JffjBfc:/^*^ K£ ltd E. coli tii^X^ Kp B R3 2 2, 
^L<it^t(DAJ:mmm^ (p B R3 2 2 &^SftMP»ifiT*&SLT#<Q;riS 
DNA77^>h) *TOi«2/ t ^n*, fcL<tt##Sfi!£#D 
NA^ ^fclli?H*^lHSaT'«^^^^ KpRSVneo ATCC 37198, -7°9X^KpSV2 
dhfr ATCC 37145, KpdBPV-MMTneo ATCC 37224, ^^^.^ KpSV2neo AT 

CC 37149^#& if "r>ft 6 0 
[0 0 5 6] 

[0 0 5 7] 

at^itigate^^oTtt, yuKniii/o*-^ (dhfr) ^ 

7f; s/^-rT^-ifStfc^-, ;r;t/-^>^#;i/^^-ififrfs^\ n^n 
v>r ^>-b-t}n^.^ h 9 > x ^ x 9 - if itte^-, 7^a>7- h h^yxjjjv 

A ^ ^ - if Jftfc^ SrM^t" -5 Z. h #T? £ S . 

36B©*>^*&3- KtfiDNA, i&itn K>fc,fc &* - $ * - Z -«H«&3t 
£„ *fci©BR, /frMtC J: U^Ji5S^T'©?mb^T4 DNAU #- if £M V^S ^ -f 4* 

[0 0 5 8] 



2 3 
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ti^^M*>-5VA«AX^lc^$4xfeMmm^if@^©lffl^ (Mill m 
[0 0 5 9] 

L<li*J»l&&SV>ttS&ftjttIliaT?*»J, JUfcltttC&iAigi^ (DH5 a , TBI, 
HBlOl^) , V^Xftj&M (COP, L, C127, Sp2/0, NS-1* fefc£NIH3T330 , =y 
vYWkWM (PC12,PC12h), AAX^-Mi (BHK&tfCHO^) , 
ffli@ (C0S1, C0S3, C0S7, CVl&tfVelo^) & ZTf-K. \> WkWM (Hela, 2^ 

o 

[0 0 6 0] 

(E.coli, Bacillus subtil is ^) #»J;U£CohenPj © 

(Proc. Natl. Acad. Sci. USA., Vol.69, p. 2110, 1972) , ^nh^7^ 
h& (Mol. Gen. Genet., Vol.168, p. Ill, 1979) ^ =1 > hf-^ > h j£ (J. Mol. 
Biol., Vol.56, p. 209, 1971) (Cj:oT, Saccharomyces cerevisiae(Z)^-^li, 
Mx.&Hinnen (Proc. Natl. Acad. Sci. USA., Vol.75, p. 1927, 1978 

) ^U^tfAiS (J. Bacterid., Vol.153, p. 163, 1983) ICfcoT, W}%MB& 
(Dm&l*. M*.tiGraha«®;£8s (Virology, Vol.52, p. 456, 1973) , M&mj& 
<£>m&te, M*J£Summers£,cZ)#& (Mol. Cell. Biol., Vol.3, p. 2156-2165, 1 
983) K&vT*ft?*im , R1&&? 
[0 0 6 1] 



2 4 
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, T**b^>. °sm&?y7y, tsmmtezftf. i&mmmmbLKizmmmm 
mtLxit, wx.&ry^-y&i&m. mm^m. t^jm. zi-y^-^- 
u#-, «?yy. xif^y. m^*x. ;a>r j/hM^wj^ 

[0 0 6 2] 

rmzm^mm^m^xm^^n^^m^m-B^mm^^m^ 

m^tfE. colicD^, bV^ifii: LTLBigife, M9fg% (Miller*,, Exp. 

Mol. Genet, Cold Spring Harbor Laboratory, p. 431, 1972) 
o 3^^*«#, i&gtCj: »Jj®5C, 8t#Lfc#&, jtSl4~43°C, ,fa3~ 

^i^BacillusM®©^, i&I^lCi: Uil^, S!#&Lfc#<b, ii^30~40°C 

[0 0 6 3] 

^illt, M*tfBurkholder*/J\l& (Bostian, Pro 
c. Natl. Acad. Sci. USA, Vol.77, p. 4505, 1980) jWW&jH, pH&5~8T' 
fe^Z: LV^ ^^3lTO20-35°CT?^14~144^P^^^t>n, 



2 5 
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Jgife (Science, Vol.122, p. 501, 1952) , DMEMig^ (Virology, Vol.8, p. 396 
, 1959) „ RPMI1640^^ (J. Am. Med. Assoc., Vol.199, p. 519, 1967) , 199 
j&W (proc. Soc. Exp. Biol. Med., Vol.73, p.l, 1950) 4&*m^& ZMfiT* 
«FifiC0pHtt»56~8"e»S©^#*L<, ^#l±xl^^j30~40°CT'^15~ 

m^m&mm^m^ m^rn'M^m^ttGrzce's mm (pr OC . Nati. 

Acad. Sci. USA, Vol.82, p. 8404, 1985) ^(DpR&lft 5 ~ 8 t?& 

SCDjWSI/^. «Fitttji«*&20~40lC7?15~100^|SIfT.fe*jtl, ^SltCkUii 

[0 0 6 4] 

nm\z'&-oxw<*%mo>zyrt>7* ) mm. fits. 

if #^*©M&fyja^s:££&, ^t>^^n-7h^7^-^t: 

[0 0 6 5] 

l & «u 5 m & if © 7? & -e##§Bj! © # > a° ? & ^ -r & mm& *mz> 
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[0 0 6 6] 

##j|0J5<A# >;\°*lC&-g-2*l£fc h fi&£>AID# KtSDNA (c 

na^ #nhWILi&% (flhttfvtf;*) <D\%t£&mfc^m±lzj yms- h 

(integrate) SfiS £ fCfc »J, #I*JC&D N AlC J: »J 3- KStlSsfcSJfjl!© 

T-T • S/-»ff, 17$, H3 6 1~£4 0 81, 1 9 9 0i££#flg) fCt£oT 
[0 0 6 7] 

IS (blastcyst) (£>fr£5i# L feJEft^MSS (Embryonic Stem Cell, ES Cell) 

^jBS) JCT>f ^D>f >S^x^5/a>i*S (Proc. Natl. Acad. Sci. USA, Vol.77 
, No. 12, pp. 7380-7384, 1980 ; #®#fFH4, 873, 191^^#) „ 

&2Efif*7#*£:£B23-i2:S£i:lCJ: U^s^n h ^ :/ * i ^ y # V* „ 
I^fn (heterogeneic) h ^ > 7, V x. — y * X |s|± Z. £ iZ <fc »J 

, ^>-r^<OffififJiCfieoT, Jft^E (homogeneic) h7>^i/x->y 
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[0 0 6 8] 

sae^tf / y * r ? h (*?sttft) s tut wz.&ftm*B&z.*ifc 

mLfctfVTJ -f-kl/ti/aym (*H#fr3S5,464,764-5f<k?g, HJ5 

,487,992-Sf<k#, IU5,627,059#^# , Proc. Natl. Acad. Sci. USA, Vol.86, 
8932-8935, 1989, Nature, Vol.342, 435-438, 1989&£) & fl§V>Tf^58^*S i 

[0 0 6 9] 

#58ffttf> #$&HB0>*>^* Oc^ft, ill&tt. ffij%30 

Ztimz** 9Jft#&tffc hMffifo (CDR-grafted#t#) , Mt>* let: h*/t#M£ 
* # U—r)\st)ifo<DW}£;\Z\t, IgG, IgM, IgA, IgD^S^ 

[0 0 7 0] 

I#©-i«l^iI^(: J: o TK^t 5 r i: ^T- 1 5= Mill StM£ 

, MClSi:T7n>f >N7^'i^>h (Freund's Adjuvant) Ht^lZ, Pff?L 
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if ?Ltfr4£f © ^ ic ffl v % mm tc *f L T #H OTfntt & ^ * *e 7 * n - & 
M£ s * n - > £ ig#* f S r £ fc i o T Wk £ ti £ . 
[o o 7 1 ] 

(Freund* s Adjuvant) ££=blC, v"?^ 9yK .A , ^11 

h 9 > ^ ^ x — y * V 9 X © £ 5 &ft&£>»y^fi5fe<Z)#i#: * J: o IC 

#mstifch^>^j;x-«;^s&ifes:^tf) ©^Tfi, isww, 7^k 

[0 0 7 2] 

:a#-f > (Nature, Vol.256, p. 495-497, 1975)&tf-t*UC!|S & &£fljr 

[0 0 7 3] 
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P3/X63-AG8.653 (653 ; ATCC No.CRL1580) , P3/NSI/l-Ag4-l (NS-1) , P3/X63-A 
g8.Ul (P3U1) , SP2/0-Agl4 (Sp2/0, Sp2) , PAI, F0&£ V^£BW5147. =y v S 
ft5fc^xn-V210RCY3-Ag.2.3., t h ^ X U - VU-266AR1, GM1500-6TG-A1 
-2, UC729-6, CEM-AGR, D1R11&& V^iCEM-HS^M^ £ d £ 5„ 

x ;i/ © i»*|_fc«f © I* 5* cd v ? x AaSStf; T- M v % ^JftM K *f -r -5 ft & 

[0 0 7 4] 

>f >bf hn-e^#fs»^Jcii, ^#t«>Ma©#ffi, K»WS«©SW&t5 

mm±m * ic =e ; v n - jitM* z m.%. 3 -& £ «> *c m v ^ ti £ £ e> &gE*nsm 

[0 0 7 5] 

S#Jgi&£LT&, iitf, Ha«'F12igM6, MCDB153igifi& £ VUi{£#;W> V A 
MEM^^^<Z>^#;W>?Aig:&;&t>*MCDB104ig;fcfc, MEMJgifc, D-MEMigi&, RPMI1 

y%.%k>7U*?W7?J- (DEAE££l£DE52^) , Ja-Y l± J tfW7V >^?7^J) 
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[0 0 7 6] 

1997^4 17 8H7irM8 4H) 0 

[0 0 7 7] 

t h>f A/ ^"n^U >S*©3£fltfla«tt, IgG, IgM, IgA, IgDX 
[0 0 7 8] 

, &1.6#, fglO#, 1988^&tf#4^5|23-73280-^4Ji?R«S:#flgL3&*<?>f^i8 , rS 
fllfclV^^^y^D-tW^n- KtSDNA*f)W#lfe«5tt«!V 



3 1 
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h^A;^DA'j>&3-h*teDNA*e>]s#bfec H »fi? (.Hm&ft'mm 

n- K-TSM^ISnfeV Jitter) OTIiCH h>fA;^DAU>$:3-Kt 
[0 0 7 9] 

J: »JDNAS:ttffi«, IDNA ItMifl&fflV&WZM (09;UiEcoRI, Hindi 11^) & 
MvatM^U tt£Cftft (ii«o.7%7ifn-x^ffl) fc#LTi?-if >:/ 

Jftf&ffc, V-#-©&«£tfU ^/l/S:2ia*Sfeb, 0.25M HCl?§?£&C15#iSm 
•To &V*T?, 0.4N©NaOH$g?£lC10#|S|§U ^CDRIiK'fcjWC SSI'S. fltSsJCfc 

7-f ;i/*-jc#u, 4^ra^^-r;i/^-?:im^bT2xsscT*2iijg , c^-r-So 

7 LfcfJL *<4*>>f (75°C, 3 H£|8|) &*T^. *4*cl/>f 

»7lfelC, /l/*-S:0.1XSSC/0.1%SDS?gf?RjCA*l, 65°C T* 30#IBI&a f 

£ a #C^T?, 3XSSC/0.1%SDS^?glC^1- o #<D;ft£: 7 - £ :/ WW :/y 

[0 0 8 0] 

SIS. SCTS^i:t>*^^ (Wittf, 2XSSC/0.1%SDS?£?£, ^M. 103» tf>^ 
ilT*, ;i/*-&i5fe3. 17-^ ;t/# - £ fc?^-;t/^{CA*l, 2X SSC&4>SflD*. 

[0 0 8 1 ] 
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n AmK*iztii&i$z*/am&m*3m&'bKx&mL* 77-^^- (#9*. 

ti, Charon 4 A, Charon 28, X EMBL3, X EMBL4^£) {Cjfa<&&#, ^77-^^ 
*-T?*J»S (#92. tf, LE392, NM539^) SERIES* U ^A^^^'J-S 

) Jlfi-f^) £M^T, #92.tf'0 h^^-f (Science, Vol.196, p. 18 

0-182, 1977) lCt£oT, ^ 9 - * A>f ^ U #V if- £/ 3 > &??V\ IflH^fStl 
fcVD jate^**^ttV J«^^^^3K^f -f :/*n 

tl V H (VDJ) m.fc*& S ^ V L (VJ) £ -£tf$t£^#» <b ti T V % <& r i: £ 

[0 0 8 2] 

2J£, fc M«Gifc<z> ^^tt&fW't CjiefTfifcSCT^ 
> attest \*&&!fU°7V ^St^CifilSBB^KOlffv^RIfSSr^JfflL-Ct 

[0 0 8 3] 

^#lftfC«, #92.12, ^n->Igl46 (Proc. Natl. Acad. Sci. USA, Vol.75, 
P. 4709-4713, 1978) £ tf)3kb<DHindII I-BamHIftrJi £ # n - >MEP10 (Proc. N 
atl. Acad. Sci. USA, Vol.78, p. 474-478, 1981) # £ <Z)6.8kbtf)EcoRI#T# £ ^ 
n-^fc LTfflV\ t htf)^ A^Charon 4A <7J>HaeI I I-Alul^f y U=y ^ V - 
(Cell, Vol.15, p. 1157-1174, 1978) Wi> tl h C k Mfc?- X.y S\ 

#92.«H M!&W*HJiaDNAS:HindIII-e«WTL/, 72f n -*^;i/«$C8cS& 
[0 0 8 4] 
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^©T«EJCfc hC L «^&, »^fc«IIS»Jlf&tfDNAU#-1? £fflv\T, M 
[0 0 8 5] 

r<Z> <fc ? (C ITfilfe^r^ ^mfc^nA&m^t # - #IA«P3X63-Ag8- 
[0 0 8 6] 

*»WlCfeWS rtlxgff^ (CDR-graftedjftflO j 3t^X^«TlCf^$g 
[0 0 8 7] 

#£U trLJSi:ffi»WtCieg?lie#'rSSISfinf«)S3o<D«« (Complementarity- 
determining residue ; CDR1, CDR2, CDR3) &f|U * ^^flI^tf>#,1fiMc£: 

K3offi»tt^flg«©|&«^^SJfc«»##anfc4o©1K« (Fram 
ework ; FRK FR2, FR3, FR4) ^Jit" 0 



3 4 
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t h-fAy ^n^u >S*©^fflrifi«tt, UG, igM, igA, igDX 

RB j£ $ ft S % © T* & & v \ „ 
[0 0 8 8] 

H\ #^¥4 - 5 0 6 4 5 8 -34fcSL&t#f#l«HB 6 2 - 2 9 6 8 9 0 -Jf&fg^ £# 

#S:i4t6A>r^'J K-v^£, '>^<i:tlo07WHiCDRl^ 
^v?*HSlCDR»fc^c*fj£;-f S4>&< 1 OCD7-?^LiCDRl^ 
$feth>fA;yoyU &iffffiVtf*H«RC DR 

[0 0 8 9] 

tf*H«lCDRJt^?-/fc KHiliie^V^XLilCDRitfc^/fc ^ L gfl| 



3 5 
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9 a —f-^mi^m^mnmmmm mmnmmmm ztgmt&z tizzy® 

[0 0 9 0] 

mitt h-i&J ywfvyltn- \*'t& : m&&\z.te$k-t&<4 J*J Vu-fV >T*& 

So hmflt£j^£-f£ * v«7;U£, (Nature Ge 

netics, Vol.15, p. 146-156, 1997; Nature Genetics, Vol.7, p. 13-21, 1994; 
^ 4 -504365#^$g ; |£I|»ffiH£t|iBW094/25585-Sf ; Hlt^fl>^ 6^^ 
, H4 0~H5 OK, 1 9 9 5^; Nature, Vol.368, p. 856-859, 1994; RTfft 

[0 0 9 1 ] 

^ * U-^JlffifoCD-mftCDmmZMmL. JI#l#{CteF(ab') 2> Fab\ Fab, 
Fv (variable fragment of antibody) , sFv, dsFv (disulphide stabilised Fv 
) &£V>ttdAb (single domain antibody) (Exp. Opin. Ther. Patents 

, Vol.6, No. 5, p. 441-456, 1996) „ 

lit', rF(ab' ) 2 j TFab'j -4 b>} 7v7Vy J 9U-°T)]/ 

mm m&ftMmmT*2b&*7yy&£^izrtrt4y^T°mm~f2>z.t.izi: 

m-fbS*iT^Sti*^t#79^^> NSrS^-TSo Mill IgGSW> 

•e^wfsnTv L (L^nr^fi^) ^c L (L^^wts) ^e>«s6L«, 
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hfeSSat-rSiil^^SS. £*i 2 -D(Dffimte#Cfc7^ V * y h &#*Fa 

K*S#© Wr S tlTfrffH 2 o ©Fab' # fc; > ^WcT' o 

fo7 5>f*yh &F(ab*) 2 fcvO. 
[0 0 9 2] 

Attack);, TEmsns. 

(i) bukEl^^^u®, *&m<?>*yrt9. ^(DrnKtLfcizmzy^v *m 

y * n —}-jiffitfim& B Mo 

(3) ; ^ n - t;i/^*l4B M$ fdi^ ; ^ □ - ^ 

y * n - ± n/W>#m&&%ti&Mf&<n v n r n ^ % -r £ = 

mm (i) (DBfflm&feiz (2) oa^-z'j K-v^^^-r^^y *n— 

[0 0 9 3] 

mmm&yni tit, tti&T-&mzti&*&m<D*yrt*igis<iz-z 
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— T* r^^(cff^$ti#-2>S^j fcli, K?gS!U it*&K JBiSftI 

, ##25, HWJ, fUCM, «&#J, tm#J, 

±£fflv^:i£lcj:y, &£M, AM, 1M, &t*#J, *3fl, it 7 Jim 

[0 0 9 4] 

ftjsa, ibmRtf&tf:. mmm$k. s^ss, t&mmm 
sv^io#g^<b5oomg) ©igH-ea#-rsii:^-e^s 0 L**L>&#e>, n^m 

O#m'[4<D^^lCf^$nW^a#:*lC0a^gm^/mlS^~10mg^/mlS 

©«fc^tcLT3B5ts*ifea*fMtt, mw*&mt.-tz>K hmmizML. 1 meats 

#&CfeV^ 1 k gftM&fc U, 1 a g~100mg© L < l±50 a g~50mg 

©tHr-e, i B*fey i m~&m&&-t&z. ^^^s. swititu 

[0 0 9 5] 

, sKy u>^y ;*y -^ft© e>&7 



3 8 
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a 

[0 0 9 6] 

j^t, mMMz&sT*ftwit-£ bizmfflicmm-tztf. *&wt>mmMMizm 

[0 0 9 7] 

mmm i v^xb mm? n - ym\2vz-z<Dt%m]k'&>mk<Dm.n 

?)fCiot J^tfj#lt b £ IL-4, TGF- 0 &t>*CD40L{C J; £ Mtf>I&B£ra 

^{cigM^^igA^o^^^^^ v?-mm%. (csr) ^jsr-rv^^BiHis^n- 

>CH12F3-2£$£#g£|W[$l&CLT*&*L;£: (Immunity, Vol.9, p. 1-10, 1998; Cur 
r. Biol., Vol.8, No. 4, p. 227-230, 1998; Int. Immunol., Vol.8, No. 2, p. 19 
3-201, 1996) 0 

M3MCH12F3-2&IL-4. TGF- /? 2k.Z$CD40LX*ffl$k~$" £. ■> jMtf>tfcB#fi3#HC * 

^DNA^m$4X-5o 

gg$g (Curr. Biol., Vol.8, No. 4, p. 227-230, 1998) £ ITOIC L/t^T©i 

[0 0 9 8] 

IL-4, TGF-3^tJ ; CD40LT*Mi5Lfe^BMCH12F3-2^t>**M^COS#fflJBa© : g. 
ga^Mfit^Si/^DAdri/^ K (cycloheximide; 200ng/ml) (D 
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if@L£ 0 PCRli, — #f(Z):7^-f V- aFl&tf #R3£Jg^£PCR, MtFfC-^ftf) 
>f V- aFl&tf,ciR3£ffiV^PCR£?To£:o 

3tfRg£l LTGAPDH (glyceraIdehyde-3-phosphate dehydrogenase) & 3 
- K-T-S^y ADNA&IMiCPCR&C J: UffflgLfco 

PCRjg^fc, x^^A:/n v-r Klg&ic i£y;i/«^&ifric&b£ e rcDjjg 

[0 0 9 9] 

L.Sambrook, E.F., Tom Maniatis. , Second edition, Ed. Molecular Cloning ( 
Nolan, C. , Ed.), Cold Spring Harbour, 1989) iC'& o T^PCRjg^fCM 
IfWW^'U #>f if— >a >S:ffofc 0 M S a itfc^te, lOkbCDEcoRIflJ 

Iff^/t IsH703£HindI II^ttFEarll?^!^ L/ T# ^>4X-2> 1 .lSSbp^DNA^T^i V^fe. 

(Genbank #D11468, DNA## 1993-3 148) (J. Biol. Chem. , Vol.268, p. 4651-4 
655) „ fiS&Hl (b)iC^i" 0 

V^XB«CH12F3-2li, -fr>f h # > (DfflfflUZ 9 *J ^-JlfiSlx. fC 

#■5 S ammik^tlh-Zfr V l*3ftfcDNA#£C, *fcgtDNA<Bjg£«*/*n'\ 

[0 10 0] 

Mt&mz -tf-f h#>f >f(I^[b^y"?XB|fflia^n->CH12F3-2T#§^^ft^ 
V»!7^BMflg^a->CH12F3-2$:$U^CD^{C#§JML, &3g^a y^U 

# 9 x * >r v rmt&z <z>mm zmozn ^mm s *i s jt^^©^cHi2F3-2M 

M^e><Z>#I§£, fflJfJPCR^&m (Nucleic Acids Res., Vol.23, p. 1087-1088, 19 
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95) Zmmhfz.V^'l'Vt/ziyy'? h^V N/W:/y *Vif—>3 ym (supres 
sion subtract hybridization (SSH)) (Proc. Natl. Acad. Sci. USA, Vol.93, 
P. 6025-6030, 1996; Anal. Biochem. , Vol.240, p. 90-97, 1996) \Z&VU,frtc 

[0101] 

mmmmz. v-^h^^y^ y?u--y>fizt&m&c\)M^4 75 u - ©wis 

te, PCR-Select Subtraction Kit (CLONTECH^ ft $ U : K1804-1) £M 

IL-4, TGF-/3&tfCD40LT* 5 B^RStf* Ufc^tf* Biffljfe* n - >CH12F3-2, |Bf 

(Nucleic Acids Res., Vol.26, No. 4, p. 911-918, 1998) i: mWZ LT P olyA + R 
NA&#IIU #CV^t», DNaselT'MSLTSALTV^fr&btl&V^y ADNA& 
|&£Lfc„ <^T% «-^©polyA + RNA^M$:«^C^^^&MV^^^C^oTc 

DNA^^isb^o ffffa-y-^f h#-f >x*#* 5^ra*^iii2^wiUMbfev^^B 

#ffll& * U - y CHI 2F3-2 £ HIS b # * © cDNA £ # * ^ ^ T* 'US L *r * * - 
cDNA (tester cDNA) £bTfflV^ 0 — ^Ji5[©MISfi^©cDNA$: K^-f A 
-cDNA (driver cDNA) tbtffl^t, 
[0 10 2] 

i&iasE4iittfSt^Sft^— 3.r;i/ict^oT, ^*#-cdnaic K^-f a-cdna 

cDNAlC, 3> hD-^t LTlWKHPiRHaelll-e-gjWrLfc * X1747 7- S?DNA&*i> 
S (1:1000©^;!/^) SD^SiiiJCfcy^-^-Lfe. -9-^h^^^a>CD^, 
i77- ^dna& ^;i/^Tf#9l0<MBfc:iR*8 b 

i?-^ h^^S/H>S*lfccDNA (subtracted cDNA) S&lC?£o TT-^? # 
- (Promegagg) cfnc* n - — > ^ L ^ K^>f ^ U - &f£}3 L/fe. 

illlf^tCLT, i5>f7'7'J-CD2,0003n^-$:, for l/>i/tiWW^ 
U 3 >&IC <fc U^^U- — ytfLfc (Nucleic Acids Res. , Vol.26, 

No. 4, p. 911-918, 1998; BUj^&ig, Vol.29, No.Suppl.17, p. 451-459, 1997) 
. iuSB-r^-cDNA&tf K9>f/t-cDNA©#* &Mtt*»lA>f 7*'J # 
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-^DNA£/\-f #W illCj: U> *X1747 7-S?DNAS:^if* U-y 

[0103] 

ifcSJ tt*3« K 9 >f A - cDNA :/ D - -7 J: »J ffiWifrr- * * - cDNA ^ n - :/ iC 

^LTJ: y&v^^;i/&»r*115*n->S:Rrj£U n-><Z)j&« 
Wffl £DNA>> - * x y?- Itm ^ T&fe L fc a 

m^^^^u-yizmK^^X^^MkfDMM'&mM^^u-^r}! btM^ 

, IL-4, TGF-iS&tJfCD40LT?JWI»LfeV^^Bj(ilf&^n->CH12F3-2^&*^L 
£mRNA&cMLTSi& (L.Sambrook, E.F. , Tom Maniatis. , Second edition, Ed. 
Molecular Cloning (Nolan, C, Ed.), Cold Spring Harbour, 1989) fCfcU^ 

-if yzfu yVZft o^o -€-<£>?^, lis* u-y(Dft<D23? u-ytfm 
3ffi®cDgE&iSft£n- Ki-S3HS^i: 4 a^cD^MS fen- K-TSSHS^S: 
^BjfM* n->CH12F3-2T'&, IL-4, TGF-/S &tfCD40L£ «fc J: »j M 

[0 10 4] 
( 1 ) ABCD-1/MDC (8?D->) 

(2) iFNrS«* (2?a->) 

(3 ) I-a (MHC class II) (l^D->) 

( 1 ) 23C9 (3 ? □->) 

( 2 ) 15B11 (7?D-» 

(3) 8B9 ( 1 VU-y) 
(4 ) 16A9 ( 1 # U ->) 

[0 10 5] 

£*l*T?<Z)«£**e>, Il« B « £ I L-4& t>*CD40LT' MtSt 1512 1 -aJt^^ 



4 2 
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&mBCD/MDC»^tf>28J|!#iif3£ $ ft 3 3 £ «b tlT ^ £ 3 £ 2^ £ , ~7 V 
^?i/n>9U--yytfm%}lCfitDtlfcZ£.tfmi®Znr=. (J. Exp. Med., Vo 
1.188, No. 3, p. 451-463, 1998; Immunity, Vol.5, No. 4, p. 319-330, 1996) „ 
[0106] 

MMffl 3 *^!Ma23C9<Z)mRNACDVC7^BiBia^ n->CH12F3-2c|i-e(Z)?§ia 

IL-4, TGF- 0 & ZJ^CdAOL'VMWi Lft^ty^B MM 9 n - >CH12F3-2cfJ-e<D*#J 
ge23C9$:=3- Ft-^it^©#§^©if§£(D^$:, (L.Sambrook, E.F., 

Tom Maniatis., Second edition, Ed. Molecular Cloning (Nolan, C. , Ed.), C 
old Spring Harbour, 1989) ICfiGo X J —*fy ~fU y -i > ?K J: »; Mffi U fc. 
7f^B»|g^ D->CH12F3-2£, TIBtf) V*Tft#<BWIE©#£TT?12B#ra*& 

(1) 1 L-4, TGF- 0 & £>*CD40LCD ^ . 

(2) SQ^IS«MT*fe^^^n^\^S/^ K (200ng/ml) (Dfr a 

(3) IL-4, TGF-/3&£>*CD40Ufc?>*fCS/# U<\*cis5. K (200ng/ml) „ 

[0 10 7] 

fff fBH^MT^f#Lfc*^lS 23C9 & 3 - K"f -5 cDNA^^ (l,020bp 

) <DttMmmmft*7u--7HLTm\,\ ^^(D^mmmm^^mm (Nucleic 

Acids Res., Vol.26, No. 4, p. 911-918, 1998) fcEPBftJC t, T b £ mRNA (# 
IflO/ig) iCMLTS^ (L.Sambrook, E.F. , Tom Maniatis., Second edition, 
Ed. Molecular Cloning (Nolan, C. , Ed.), Cold Spring Harbour, 1989) {Ci: 

»J j -if yzfu v^j yyzfi-Dtc* 

[0 10 8] 

IfcY^XB jfflgg ^7 n - y CH12F3-2 ft 5fc(Z)mRNAlC O ^ T % - if > 

&£> ^ ^ft^fttftf £mRNA(Z)il&, GAPDH (glyceraldehyde-3-phosphate de 
hydrogenase) CDmRNA£J|;jg{C bTMlEUfco GAPDH mRNA(Z)^D »;f^ > ^©fe 
tfXB^n-^tt, GF^^-fV-^0GR^^>rv- (*Ji/*m) £MV^RT-PCR 
JCJ: yJUffiStlfeDNA&fflV^fe (&g&fi : 566-1016, Genbank U52599) (Immun 
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ity, Vol.9, p. 1-10, 1998) „ 
MM&I2I2 lZm~? 0 

^Se23C9©BRNA©»3Stt, IL-4, TGF-0 &t>*CD40LT*MM L £ V ^ X Biffl 
UfiI^n->CH12F3-2T?*flttC#<, — *^<D^i&T*<Z)2iS^te^&Tfi^ o 

tlfe. ^#JM8fl&T*li, #*gfJ*<Z);R£<D^;g&^£mRNA(Z)^£^ 

[0109] 

£ tftfg ^^LTVn^V ^ TfH©S * (DMMffi T' B 23C9<£>mRNA©#§JE £ ff^ 

B$Jfl&$; (LyD9, BA/F3, 70Z/3, WEHI231) , ^XD-7iM (X63. WEHI-3 
) o mm^MMffi (L929, NIH3T3) , Q&V>MMffi (EL-4, 2B4, F2, P815, ST2) 

D 

L#l/fc#e>, V>Ttl(Z)m{C^V\T : fe)^Se23C9<Z)mRNA©5§Jitj:Be>tL^ 
[0 110] 

HI6W4 5fc£nSB23C9£n- K^*£Scdna<z># n- — >df 

t&3BISJ6WT?^#Lfc*fc!3EB23C9&:3- KfScDNAWftf (l,020b P ) 
-^LTffiVV IL-4, TGF-iSJttfCMOLTfJW^L/fcV^^BjfflllB^ n->CH12F 
3-2fre>fNKLfecDNA9>f :79 V- (Nucleic Acids Res., Vol.26, No. 4, p. 911 
-918, 1998) U LT. 4 o©J5rj* ©Rgft* n - > Srflfc&Lfc. # 

*©*n->#©DNA<Z>&3£BB?rj5:, S^fC^oT, DNAS/- * x^-fr- feffi VaT 

SP&&^t"S#— 0>a6#Efc*J# (open reading frame; 0RF) fffi 
©3o©^n->ii, 2.4kbtf)i&^g&;£U 2oCDjKU T-?- U-S/ s >SPfi& 
>£LT^fc. ^#tf>* □->©5 , -il01.2kb(Z)^|5^0^SgH^J«, f&#®1.2kb(0 
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[0 111] 

n-m (El 2) fcfc, #^3 , tI©polyA^ > S:t> , 5 , {R!I(Z)polyATO$:MV^T^^$tl^ 

fB^^a-^i: l/TMV*fc7fcfclSce23C9S:=l- K"T ScDNAWf^T (l,020b P ) ft, 2 
3C9(£>£ScDNAtf)8477&Ml866# B ©JfiMBEII?* £ 3 £ ififtfr o £ 0 

#*0>cDNAlCj3tt&*&f(Z>BB*&=I \?y<Di&&<Dl&&mW** 3 if V V (DJl-JV 
(Kozak' s rule) (Nucleic Acids Res., Vol.15, No. 20, p. 8125-8148, 1987) 
tCjg-£LTV^ 0 gt2.4kb©cDNAlCte, 3' M<Z)&$8WtMi&tp^. mRNAtf)^ 

3Sfc#fl?&«^S£fc#T£S^-:7T?&£ATTTA (Blood, Vol.83, No. 11, 
P. 3182-3187, 1994) ^2M#SL/TV^c. 
[0 112] 

^fc£aMfi23C9£n- K^ScDNACDORFti, a^itfJ^kDafc^ffl $ *i£ 198 

SilC^^D^-^CDM^ ^gfi23C9©0RF©r^ J BftBBflltt, AP0BEC-1 
(apol ipoprotein B mRNA editing enzyme, catalytic polypeptide-1) £34% 
©T^ J WM—*&. i k.M\sX\^tz. (Science, V01.260, No. 5115, p. 1816-1819, 19 
93; J. Biol. Chem., Vol.268, No. 28, p. 20709-20712, 1993) „ &33, DNAt"- 
ZK-T^hLX. GenBank&tflSMBL&jftJMLfc. SBf 5 - * £ It M:, Swi 

ssPlotfcfrJMLfco t 1 - # ^-^^m, BLASTS n ^f^K (J. Mol. Bio 

1., Vol.215, No. 3, p. 403-410, 1990) &t>*FASTA^n 7=y A (Proc. Natl. Aca 
d. Sci. USA., Vol.85, No. 8, p. 2444-2448, 1988) £MVnT??o£: 0 SB^JOit 
GENETYX MACS.O&JS^TfTofe. 
[0113] 

^7fc£n^Q23C9(£>0RFtf)7^ y BftK^tiaferftCStffi^J^T^^APOBEC-lOr ^ J 
Mftffi#li:0>T9>f > N (alignment) &0 3fC^f„ 

Prosite (Nucleic Acids Res., Vol.11, No. 20, p. 2013-2018, 1992) 
X*y^4ls±T* ; £?--7tfim$:ft^t=.ffi^ 8tAP0BEC-l#*fc!gfi23C9W:, * 
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7 7 5 'J - (cytosine nucleoside/nucleotide deaminase family) {CM"t"-SS 

yfT ^^- — -^^^—y (cytidine deaminase motif) RX^y^^^r t/ V^f- Vy^r 
7 % -f- — if ^E^- — "7 (deoxycytidine deaminase motif) l/T V^„ $/ h J/ 
> 5? 9 Utfi/ F/5i 9 V^rf- F "rTS.-r--V 7r^'J-lt SH^M'ffi&tf 
fSttfflStt©BB?U©ffiratttcai^V^T, KNAgg^r^"*— (RNA editing deami 
nase), i/^ VZ^ / "T^T^rV V^-V \/ ~ h^r7 — (cytidine/deoxycytidyl 
ate deaminase) „ ^tfCMP/dCMP^T ^ ±- -&\Z-frM2 ft -5 (Cell, Vol.81, No. 
2, p. 187-195, 1995) „ 
[0 114] 

UPGMA^iCJ: RNAlgm^T ^-ifT*&£AP0BEC-L */ h * b**/ F 

y>r7 5t-tf ! Ef-7©i«©r5>f>^>h (alignment) £fi&C^$6|gf 
(phylogenetic tree) feffrfcLfc. Jt«!tCMVxfcSE^lSe©IB^JttTffi 
© t £ U GenBankJ: »J L £:„ 

fc: hfi*** I/**/ Kf7$t-f : L27943 

Vtf^ffijfcS * 1/^*5/ F^7 ^-if : AA388666 

S.subtilisffijfc* 9 i/^tt/ F^T^-if : U18532 

E.conm^y^-vy^r X63144 

«?+>-3rft5fcAP0BEC-l : U10695 
\L V ffi5RAP0BEC-l : L25877 
7>yh ffi&APOBEC-l : U 10695 
VtfX&5fcAP0BEC-l : U21951 

T2/T47 7 * b^-^- F^T^-if : J05172 

hfi5fc2 * i/*-?- F^T^-^-if : L12136 
S.cerevisiesfijfe* # l/jf^ F^T ^ ^*-if : U10397 
[0 115] 

*&£&e!4 tea*-*-. *^isa23C9©s/^*;>f s r$^--er i E^-7tt, ^^i^ 
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— AP0BEC-l©C5^Sgfl!ltC# : ft , rsa>f */>tC*A/^flgJSc (Leucine-r ich re 
gion) SBfcXBi:<B*B2ftUS£mST&£i:#;t&*l'tV*£ (Proc. Natl 
. Acad. Sci. USA. , Vol.91, No. 18, p. 8522-8526, 1994; J. Biol. Chem. , Vol 
.269, No. 34, p. 21725-21734, 1994) „ ^7fc£UgB23C9t>, ^(D Ct^MIJC □ >f 
i/y\Z.'Shj1*ffi& (Leucine-r ich region) fc^LTV^fc. * fc, 23C9©Sflg« 
t£<£>4 0<£>D>f 7yh, T^^&tJfH hCDAPOBEC-lCDLeucine- 

rich regiont£fC^#$;flT V*£ Q 
[0 116] 

APOBEC-lCDRNA/\©j|g^JCtt, Phe66, Phe87, His61, Glu63;&tfCys93# 

AI3itf»tC|R#StlTV^fe (Trends Genet., Vol.12, No. 10, p. 418-424, 1996; C 
ell, Vol.81, No. 2, p. 187-195, 1995; J. Biol. Chem., Vol.270, No. 24, p. 14 
768-14775, 1995; J. Biol. Chem., Vol.270, No. 24, p. 14762-14767, 1995) „ 

£ (Dmmfr e> 23C9§ s rna^^^t ^ - -ratt sr^-t s i i: wmm $ ti & 

o 

[0 117] 

S&JC, APOBEC-l&tfE.colift^(Z)>>^^>^T^-l£ (ECCDA) 
e>CDC5fii8fl!ltC, ^ J E4f>f7-S:^JEd5 , r*fe«)(Z>fi|?SttfbfflJffiK^>f > (pseudoa 
ctive site domain) S 3 £ tfiftB £ tlT -5 ^23C9§a t>AP0BEC-l £: 

H«©»?Stt^fflSfiK^>f >S:^LTV^fe B rtlli, 23C9gB#, ^=£^7- 

o 

wtl^CD^Hfr ^7fc#I|gft23C9£, AID (activation-induced cytidine d 
eaminase) infr^Lfc., &>T 5fcj®M & 23C9 & klV £ Z> 0 
[0118] 

•7-AID-138 (SB#I##3) XtJfAID-161(lE^J#-^4) . — *f©^5 -f V-AID-1 



tf}$E# 2001-3090583 



1 1-087192 

18 (@e?'J##5) MAID-119 (K#l#"&6) , MtflCTaq^U yL ^ -if wfc 
PCRJCJ: US&fCtfcoTlfifilLfeo AID-118^ AID-119<7) ^IC > 

#<D*l£PCRjg#j£, S^IC^oTpGEX4T1^^^- (Pharmacia$g) tfUC-tf-:? 
a*lfe±«AIDcDNA<Z>filSI2^|ctJJCTaq3}<y * 9 -"tfOftMJCftjfe-T 5 
[0119] 

£J|AID cDNA , GST (glutathione S-transf erase) t©i^g9 
AID-GSTj|&^ge£, Sefg^HUSIlC It, WtffiUfcfl, 
^ft>r^D-^77-f-f^-^n7b^77>f- (glutathione agarose 
affinity chromatography) fcffl VAT*|$g L £ (J. Biol. Chem. , Vol.270, No. 2 
4, p. 14768-14775, 1995) „ 

WJBAID-GSTjBt^SB©^**:, fSlCfot, 10%SDS-PAGE&tf£gl£&?£ 
(silver staining) SC «fc »J ftlft b fc. • fcfc, BF^M<D^C®3DH5 a £> Jftffi b 

L & £ £ 'J , jHj49kDa©^^*&^-r«A> K*«<ftffi3*lfc. ^49kDa<Z) 
T^tc«ffiStifcv>f ^— A> Fte, -«tt£»iSiftg^lBf5K£1*a£B## 

[0120] 

kidoisf-vyTT m--if'm>&z. wmtmuizLTrnfeLfr u. Bioi. ch 

em., Vol.270, No. 24, p. 14768-14775 , 1995) „ 

mmx-mmLr^mmkid-GSTm^MB (2, 4, 6, 8, 10, 20, 40, 60, 100, 20 

0, 

300, 400, &£>*600ng) 3.3fiCi(D [ 3 H] ^Jr*^ V^-Vy (24.8Ci/mmol ,DuPo 
ntm) &tf250/iM^^>fc4:fcfc:45BM<Z>Tris&^trtg«r«[ (PH7.5, Jfe&lO/tl 
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g/mlT*2^1) RZ$r**isV U ^> (10 # g/mlT* 2 # 1) &#Dx.TR^ £it#>£: 

if u>-f$>-t;i/n-xfl^DYh^77^-^u-h (vwR$g) {c«b 

fe= 7U-h&, >rv^ntf^/T;i/3-^//10%HCl (7:2 v/v) iftTjjglWSitfc 
o ^ U— h S:, mftto (254nm) £1* bTffijfrffc U ^f^r is */* PyRtf?* 
3rS/tf U tC^ffSf-SA:/ K&fr£^#)Ultima Gold */ >^ I/- 2/ a 
iD A, «t#i/>^b-2/H>^3fcff (Packard^) T*^*L£„ 

[0121] 

AID-GSTife-^-Sa (300ng) © Vy<rT S f-^'ffi®, i^f 
75t -if^^M^PlWM^fe-Sf h 7t.Kn # U (tetrahydrour idine, T 
HU; 0 7JfM40^M) (Calbiochem$g, USA) tC J: S|fi«&5l&, t&SBfc IHt^C LT 

AID-GSTife^-ge (300ng) © >>^=- *; y^y % -f- -^fSffi®, 
MbM-e&£l,10-o- P henanthroline ( 0 7JrM20mM) St/f O^SffiiMfiftl? 
&£l,7-o-phenanthroline ( 0 7*rM20mM) {C <fc £ PIMIH iiafE£ |sf$lJC 

0 8lC^t- o AIDSe^i/^^i/^T^f-if^'fili, 20mM(Dl,10-o- 
phenanthrolinelC^ »J |&91%|fi*3 tlfc. ^fSMMtt^t*) -5 1 ,7-o-phenanth 
rolineT'te, JK;l3%l/3^IS*S*l*;"^-3fe. ZL<2*£^, AIDgSte, APOBEC-li: 

[0 12 2] 

Hffifl(7 AIDgScAAU-rich RNA^CDjg-^tt 

ffi&AAPOBEC-ltt, AU-rich RNAJCM^b (Trends Genet., Vol.12, No. 10, p 
.418-424, 1996; Cell, Vol.81, No. 2, p. 187-195, 1995; J. Biol. Chem. , Vol 
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.270, No. 24, p. 14768-14775, 1995; J. Biol. Chem. , Vol.270, No. 24, p. 1476 
2-14767, 1995) , £ fc^n^^ti-V V V #&TT'apoB(Z)RNAigJ| 

[0123] 

AIDMS tt, AP0BEC-1 fc#3il»££tf£&^-f 3 £ % tCflMBftfc 
^-■£?!M£S:^"*""6C: AIDfiB©RNAlgg£igtt&ai|'*.5fc«>K: % APOBEC 

-lflDRNMSjRTf&SAU-rich RNA (5-AU) &t>*apoB RNA/\<Z)|jSg-£-'[£ b £ 0 

^;i/U 7 s — $/a yyvtJ (gel retardation assay) jCgV^tt, AIDS 
Bit. AU-rich RNA (5-AU) tC*S^ffiS:^S fe. in vitro apoB RNA 

[0124] 
HJfsM 8 AID mRNA(Z)M^T(Z)#§^^ 

AID mRNA(D#MTOT*©5gJi$:, 7 -if > -fU y *r 4 y VIZ <fc >J (L.Samb 
rook, E.F., Tom Maniatis., Second edition, Ed. Molecular Cloning (Nolan, 
C. , Ed.) , Cold Spring Harbour, 1989 ; HM^^ • JWfflK ^A^Jl^^y F 
^>y^J , ¥±*fc*&*?, P. 133-140, 1992^) iC^oti^fc. 

JK, "»&!, ftl&L JOTl) <JD«->5r IC*3R*T S«HJfi3^ e>SE?g (Nucleic Acids 

Res., Vol.26, No. 4, p. 911-918, 1998) £ mffilZ L L fepolyA + RNA (#2 

/ig) %M^fc = polyA + RNAtf):/n »;f<f > # , <Df=.lb(D'7U-7\*. mZMMMT* 
3tf#LfeAID (23C9) 8:3- K-r*cDNAWr>t (l,020b P ) ©St*fttai3tt^S: - 

&£, MMt.LX. GAPDH (glyceraldehyde-3-phosphate dehydrogenase) (£>m 
RNA£|l!$itC bt^n y-T--f y#htz. 0 GAPDH mRNAO^n y ^ >f > tf<Dfcib(D7 
O-^tt, GF^^^V-^t>*GRy^-r V- (*>fS/*J?) feMV^RT-PCRJC £ U 
JfMgStlfcDNA&flfV^ (i^S^S : 566-1016, Genbank U52599) (Imunity, Vo 
1.9, P. 1-10, 1998) „ 

AID mRNAtt, JMffllD^fflS (mesenteric lymphnode) T*3ftV*383i 
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[0 12 5] 

AID mRNA(D#ffiU >^ttjfi«Tf ©»3S 

AID mRNA©#«U >^1tj|fl»T©»3S?:, fitSs (Imunity, Vol. 9, p. 1-10, 19 
98) (Cf£oTRT-PCR(C<fc VMtirLfc. 

«»t LT©«RNAli, 7^^ffl#l'J>AMl (^t-X/N'7f (Peyer' 
s patch) , ®^jg|U >Agfr, Jft«U>^JBf, MB, #§1, ifti&D ©#*tCft3fc 
■?*<5#ffl,i£fr (Nucleic Acids Res., Vol.26, No. 4, p. 911-918, 1998) £ 

m^fCLTm#b£polyA + RNA&£IMlC, flTSslCJ: »J3g«R^#Sg»C J: ycDNA&ffl 
SBILfc. *#6*l£:cDNA£^M{C, PCRtCfcUAID cDNA&tfGAPDH cDNA£i§ifg U £ 
. AID cDNAtf)PCRlCta, itfi^tf)--*f<£>:/^ V-AID-138 (BB#I*# 3 ) &t>*AID- 
161(ffl#l#-£4) , — ^©^"9>f V-AID-118 (@B#I##5) &tfAID-119 (ffi#J 
#-£6) , MtflCTaqaKU ^ 9— £ SrJg^fc. AID-118^AID-119©W(Cii-r > h 

n>3^#«E-r*fe«>, aid^v ^ ^^DNABB^itcs* , rspcRjg%&MK:^aa-r 

1 0 (C5t1\ 

AID cDNAte, J»i8^©^T©U>AttjfilKT?tttfi$tlfe. #(C, U >7\°gH> 
[0 12 6] 

HIMl 0 iSffiffretf^BifflJlB* n->CH12F3-2T'(DAID mRNAtf)iiStTOf8*J! 

IL-4, TGF-/3&tfCD40L-e 0 #M60BSrajW&Ufc^#* BjfflJfS* n->CH12F3- 
2t£-£(Z)AID mRNAtf>jjgB#|ft2gJ|f f8?j£ (L.Sambrook, E.F., Tom Maniatis., Se 
cond edition, Ed. Molecular Cloning (Nolan, C. , Ed.), Cold Spring Harbou 
r, 1989) \Z'fe^>XJ --tf yfWrJ y*f\Z& »J^#fb£ 0 

V?XB$yg?n->CH12F3-2£, IL-4, TGF-0 &t>*CD40L©##TT*#gH£ 
ft (0, 3, 5, 12, 24, 36, 48* fc«:60B£ra) ig#L£„ 

^VNT% ttffB^MT'^LfeAID (23C9) & 3 - § cDNA$t# (l,020bp) 
©ffi^tt«»#&:/n-:7fcLTJ8V*, #>*©^*SP^e>K» (Nucleic Acids 
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Res., Vol.26, No. 4, p. 911-918, 1998) t. IH#{C tt$H 1/ fcmRNA (#S¥lO#g 
) fC^fL/TS^ (L.Sambrook, E.F., Tom Maniatis., Second edition, Ed. Mol 
ecular Cloning (Nolan, C. , Ed.), Cold Spring Harbour, 1989) }Cj;*jy — *f 

[0127] 

tf Jim^'foWl't Z>nRM<DAl£, GAPDH (glyceraldehyde-3-phosphate de 
hydrogenase) <Z)mRNA£J|^JC UTiiEUfc. GAPDH mRNAtf) :7*P v^r ■< y (Dft 
#><D7U-7\$. GF:/^-f V-^tWR^-f V- (3^ £/#§£) & ffi V n RT-PCR 
tC J: Uif(lg£4xfcDNA$:MV'»£. (^^^fi : 566-1016. Genbank U52599) (Immun 
ity, Vol.9, p. 1-10, 1998) „ 

V^XBjjM^ n->CH12F3-2l?CDAID mRNACDHSJgtt, h # -f > (C <fc £$!f 

[0 12 8] 

1 B$Hfl&^ □ ->CH12F3-2"£CDAID mMkn^lRM^W >f h 

V^BjjM^ n->CH12F3-2 AID mRNAtf)#§3gf§^:(Z>-tM b^^f>4fM 

(L.Sambrook, E.F., Tom Maniatis., Second edition, Ed. Molecul 
ar Cloning (Nolan, C. , Ed.), Cold Spring Harbour, 1989) \Z'&-oX J — if> 

V?XBM? D-:/CH12F3-2£. ❖Sffl*^*?*©*^ h *>f > (IL-4, TG 
F-jS&tfCDmfr&SStftlS 1JW±) ©#^TT*12^r^*Lfco 

#^T', a&SB2&&i0!n?3tf3LfcAID (23C9) &=i- K"t£cDNAWftf (l,020bp) 
cMtftt^tisfc^n-y*; ITMK #*©i&*3¥a*e>8E# (Nucleic Acids 
Res., Vol.26, No. 4, p. 911-918, 1998) t. |sJ$|lC b T^l# U fcmRNA (#S¥lO#g 
) fCMl/T^i£ (L.Sambrook, E.F., Tom Maniatis., Second edition, Ed. Mol 
ecular Cloning (Nolan, C. , Ed.), Cold Spring Harbour, 1989) ICfcU if 
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[0129] 

&£, ^;i/S^^ci&-r^>mRNACD4{±, GAPDH (glyceraldehyde-3-phosphate de 
hydrogenase) ©mRNA£Jg^{C L TMiE L £ 0 GAPDH mRNA(Z) ^D»;f-f y (Dtc 

{C <fc UffiflS^tlfeDNA^MVN^ (t&5£&g : 566-1016, Genbank U52599) (Immun 
ity, Vol.9, p. 1-10, 1998) 0 

&o£„ -13. ±&±te3UtiLW4 h#-f > £|SfB£fCfl§ V^^fCli, AID-mR 
NA©**©383I»3*# j| e>tife. 

IrffHllIgM 3 T**t U fe <fc 3 tC, AID ■RNA©^Sg|»ttSa^Ra*S!lT*S2/ 
? w\**/% KJCJ: yffi^StlSZ: AID mRNAtf)#gJBif3&fCte, IB©K 

a. • y JK^^ (de novo synthesis) tf&mx L^A. <=>;ft3 0 
[0 13 0] 

BALB/cv?* (6BMl2jffl#, SLC$g) # &^McftoT»W^ifflflB&»J8, Jfc 
^M^«m^li> TiWjfc|$£©XjfS©ffe, 7 -f 3 
^BB3g'fr&lCJ:*JBfc£Lfc. ^IMlBlBfl&S:, mm. (Nucleic Acids Res., 
Vol.26, No. 4, p. 911-918, 1998) £ l^ttlC LT#M#^foi£<AMM#/M (IL- 
4, TGF-0, CD40L J &tfLPS ( 1 ipopolysacchar ide) ibMltftZ 1 JgUO <Dft& 
TT?4 BI8UB#Lfe. LPSte, Salmonella typhosa#5fctf)LPS (50#g/ml, 

Signal) &#V*fc. 
[0131] 

&V^T% Br/fBHSfeMT'^#bfcAID (23C9) & 3- K1"&cDNA»r# (l,020bp) 
©j6ftftM£«»#&:7n-:7fcl,Tfl!V\ #^CD«#^e>S6« (Nucleic Acids 
Res., Vol.26, No. 4, p. 911-918, 1998) £ m&lZ LT5tf#b£mRNA (#S¥l5#g 
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) (L.Sambrook, E.F., Tom Maniatis., Second edition, Ed. Mol 

ecular Cloning (Nolan, C. , Ed.), Cold Spring Harbour, 1989) lC«fc*jy — if 

^;i/«^,^cl&"rSmRNACD4li, GAPDH (glyceraldehyde-3-phosphate de 
hydrogenase) (DmRNA&tf 28S ribosomal RNA& JUglC L TfitlE L GAPDH mRNA 

#W) &MV^fcRT-PCRlCj:»J*f|*i3tlfeDNAS:fflV^& (J&^&g : 566-1016, Gen 
bank U52599) (Immunity, Vol.9, p. 1-10, 1998) „ 

iESV^XS?iiBMigST'«> LPSCD», LPS+IL-4, , * fettLPS+TGF-jS IC J: S 
JfflSNCfcUAID mRNA©»3KJf3fi*^e>tlfe. 
[0 13 2] 

HJfeMl3 AID mRNA(Z)in vivo-e©5§^S|# 

#Wtf$tJC<fc£AID mRNA<Z>in vitroT?0)&3i3H*#, in vivoT*%jg~ -5 

BALB/cv?;* (6#Ml2$gf&, 5 £5, SLC88) &, (SRBC ; sheep 

red blood cell) (1X10 8 {@> Cosmo Bio. Jg) $rJ^J^p%^-^i" Z> Z. £ IZ J: »j & 

ipg (clonal expansion) ^tFJEE^Ci^^c (germinal center formation) #»^Bf* 
[0133] 

(0 0) , slfetflC&ffitfe (2, 5&t>*130g) (Z)#^{C-^|^LfeWfll ( 
5 EE) jftiKffllfg ^ ^ po 1 yA + RNA & »$g L 7c . 

^polyA + RNA (#2 ^g) £, BrffH^»J il H«JC L T, AID (23C9) 

■tzcmmft (i,020b P ) (DMM'&mmfaz-Ju-^t. Lxm^^j-^fy^u 
v*t4 yyizmhfr, >^';i/«^^ci&-r-5mRNA(Z)4«, ta&mfew t. mwz 

GAPDH© mRNA £ fgfll IZ b T fit IE L 7c = 
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AID mR$k(D$&mt. SRBCCD&igfrf (OH) Cj3V*Tliftffi*L*MftfcB3*lJ&;fr 
[0134] 

^3t*«jeioTVxS<Z)^S:, (Imunity, Vol.9, p. 1-10, 1998) lC££oTRT 

ttifilCj: y*5*ifo3»&HfcV*fctfe, (Eur. J. Immunol., Vol.3, No. 10, 

P . 645-649, 1973) hL btt-f n ywM ^%mmm) ^m^xTmmh 

feB220RittlWliai±20%J^T'r*ofe. #^T% ^CD19*ft##^r£i±fcV?'*5 : - 
-f y*tf->C (Miltenyi Biotech) MACS&fC J: U , T^^®©^ 

(B»|flB0>Bfc5&) afeWCBWia^H©«*iS:ffofc. CD19»ffij|«ijaS:l»V>fedS"H 
£^^SB220»ffiBfflflBtt5%JS*TT?»ofc. — CD19»f£jffljfB&«Jlil/& 
^•HlC^*tlSB220»ffiBJ|«liBtt60%JK±T?feofe. 
[0135] 

^®$tlfe#^©$fflfiaS¥*^iiigbfepolyA + RNA$:^MiC, S&lC i y 
*3RlCj:ycDNA?:W8gUfe. »e>*lfccDNA&j*3!lC, PCRIC <fc »J AID cDNA&tfGAP 
DH cDNAfcifipgLfco AID cDNACDPCRtCli, fl&3£© — *f (Dzf^ 4 V-AID-138 (gj 
#(#■5 3) &tfAID-161(@E3«#4 ) „ -^CD^-f V-AID-118 (IE?'J## 5 
) &tfAID-119 (@H^J#-^6) , MtflCTaqjKU * ^-if&Mv^fc. 

CD19(^ttB^ffl^lif^tJ ^ ^TM^®^CfeV^T, AID cDNA<Z)if iflgtf 
M^)tlfc 0 HP*), SRBCJCJ:*AfflJCj:»;S8^S4xSAID mRNAtf>2§JBJf OT! 
© CD1 9R§'|£ B MM X 13 - £ Z h & m £ tl . 
[0 13 6] 

HSfcM 1 4 AID nRNA©»3S©U > ^ttSfTJC tt 

I9IBHJ(S«I©«S**^, PWtCfcttSAID mRNAtf)S§^<£>if3£©#-f 5 



5 5 



ffiSE# 2001-3090583 



#3* 11 — 087192 



SRrctC££&3ffiffe©EeM}> (germinal center; GC) (DmtfKDffll&t.fflZmi&K 
MZ.&Z.£.tfi&fr-o1L. #3*K"ett, U >/*ffi«^T©AID «RNA(D$6^<Z>IEfli& 
M#£in situ hybridization^^MV^T^ff Lfeo 

AIDSQ&zi- K^-£cDNA#1^?n-:^:y^£;ftTV^pGEX4Tl^#- (15 

mnmm) EcoRi^mhoix-m^tLxm^ mLt^nD cdna&, ^x^kpbi 

uescriptSK(+) (Stratagene$g) tplzy-zf? U - — y V L tc 0 #CV>T*, Wi^^T* 
^ K&EcoRI*fettXhoI-e?g-ffcLT#fciW«'fb^ r ^^^ KDNA&»M£U ^=f* 
i/tf—y (digoxigenin) ^f^rUTP (Boehringer-Mannheim$g) ©#ftTT% T3 R 

>^^5 L tz.7 y^-M y* 7u - zfjfc&-\z yy. zfu - zfZ&tmm u fc. 

[0 13 7] 

(light transmission microscope) £ #J ^ T ?T o <> 
[0 13 8] 

#ii$IfclC£tt£ in situ hybridization^t^U (riboprobe) 
©Ifcffite, ®E#g^|Bf^{CLTfTofe (J. Comp. Neurol., Vol.333, No. 3, p. 398 
-416, 1993) 0 

&m$kWft<D&tpfo<Di$Lm** FITC&fg"£3itfcPNA (Vectorgg) TfSfgfiU 
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5BS) &m<DBmmMWKiz&\,^x&m<DmmteM&isyi-ft (focai signal 

s) (gU6(E)&tf|g|17(E)) , SRBCiCJ: y&jEg&iSLT^fcV^ 

tfxfc3fe©JWI»fflil«Wmi, ^^/iftfttffiStifcfrofc (0l6(B);&tfHl7( 
B)) . icD^mii, t«fa^igMT'#^tifey-if>^ny7 L 'i' (014 
) t-mtlt^fe, FITC«!8PNA J: »K SRBCjfogV?* (^^5 
01) (016(F);&tfBl7(F)) > MtfJCiEfl|t^>f^-XAv 

^ (H17(I)) ©W^iltKlJffi^tXO^^Sft&tife. fMffil^^fC 

fcfe, *>*AiD:7n-:7&Mv*fc3*Ifc-ett, SRBCIC ck^^cDW^tc^^-r 
, JWKL&tf ^ - XA y + a^-ttitoMmmfilz £ vat % A v * y ^ * y K £ 

AID mRNA©#§Jgg|^ti, <fc 3 JfWc J: *J Mtt-fbS tlfe B 

[0139] 

i:#^.^ti-5= a bizMfamaz, mmzm^m^m-t^^^u^vyo) 

**-f y^-jtBSIA, (somatic hypermutation) &Z$T 7 J J 

— By (affinity maturation) <£> <fc t) fcE^fr B #HJH2 (germinal 

center B cells) T*itHZl SRNAI|B||M§s©«* ©jt^^^fiflf (genetic editing) JC 

[0 14 0] 
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[0141] 

s= 

£<btc, msw&mfc* (dna) , x.z$mmt, *mw<D$>^ 

v mm) nmmtH c*s^) ir-s^s («^.«, rna&£) as^i**^© 

[0 14 2] 

SEQUENCE LISTING 

<110> Japan Tobacco, Inc. 

<120> Novel Cytidine Deaminase 

<130> Jl-101 

<140> 
<141> 
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<160> 6 

<170> Patentln Ver. 2.0 

<210> 1 
<211> 2440 
<212> DNA 
<213> Mouse 

<220> 

<221> CDS 

<222> (93).. (689) 

<220> 

<221> 5'UTR 
<222> (1)..(92) 

<220> 

<221> 3' UTR 

<222> (690) .. (2440) 

<400> 1 

ggcacgagca gcactgaagc agccttgctt gaagcaagct tcctttggcc taagactttg 60 

agggagtcaa gaaagtcacg ctggagaccg at atg gac age ctt ctg atg aag 113 

Met Asp Ser Leu Leu Met Lys 

1 5 

caa aag aag ttt ctt tac cat ttc aaa aat gtc cgc tgg gec aag gga 161 
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Gin Lys Lys Phe Leu Tyr His Phe Lys Asn Val Arg Trp Ala Lys Gly 
10 15 20 

egg cat gag acc tac etc tgc tac gtg gtg aag agg aga gat agt gee 209 

Arg His Glu Thr Tyr Leu Cys Tyr Val Val Lys Arg Arg Asp Ser Ala 

25 30 35 

acc tec tgc tea ctg gac ttc ggc cac ctt cgc aac aag tct ggc tgc 257 

Thr Ser Cys Ser Leu Asp Phe Gly His Leu Arg Asn Lys Ser Gly Cys 
40 45 50 55 

cac gtg gaa ttg ttg ttc eta cgc tac ate tea gac tgg gac ctg gac 305 

His Val Glu Leu Leu Phe Leu Arg Tyr He Ser Asp Trp Asp Leu Asp 
60 65 70 

ccg ggc egg tgt tac cgc gtc acc tgg ttc acc tec tgg age ccg tgc 353 

Pro Gly Arg Cys Tyr Arg Val Thr Trp Phe Thr Ser Trp Ser Pro Cys 

75 80 85 

tat gac tgt gee egg cac gtg get gag ttt ctg aga tgg aac cct aac 401 

Tyr Asp Cys Ala Arg His Val Ala Glu Phe Leu Arg Trp Asn Pro Asn 
90 95 100 

etc age ctg agg att ttc acc gcg cgc etc tac ttc tgt gaa gac cgc 449 

Leu Ser Leu Arg He Phe Thr Ala Arg Leu Tyr Phe Cys Glu Asp Arg 

105 110 115 

aag get gag cct gag ggg ctg egg aga ctg cac cgc get ggg gtc cag 497 

Lys Ala Glu Pro Glu Gly Leu Arg Arg Leu His Arg Ala Gly Val Gin 
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120 125 130 135 

ate ggg ate atg ace ttc aaa gac tat ttt tac tgc tgg aat aca ttt 545 
He Gly He Met Thr Phe Lys Asp Tyr Phe Tyr Cys Trp Asn Thr Phe 

140 145 150 

gta gaa aat cgt gaa aga act ttc aaa gee tgg gaa ggg eta cat gaa 593 
Val Glu Asn Arg Glu Arg Thr Phe Lys Ala Trp Glu Gly Leu His Glu 

155 160 165 

aat tct gtc egg eta ace aga caa ctt egg cgc ate ctt ttg ccc ttg 641 
Asn Ser Val Arg Leu Thr Arg Gin Leu Arg Arg He Leu Leu Pro Leu 

170 175 180 

tac gaa gtc gat gac ttg cga gat gca ttt cgt atg ttg gga ttt tga 689 
Tyr Glu Val Asp Asp Leu Arg Asp Ala Phe Arg Met Leu Gly Phe 

185 190 195 

aagcaacctc ctggaatgtc acacgtgatg aaatttctct gaagagactg gatagaaaaa 749 
caacccttca actacatgtt tttcttctta agtactcact tttataagtg tagggggaaa 809 
ttatatgact ttttaaaaaa tacttgagct gcacaggacc gecagagcaa tgatgtaact 869 
gagcttgetg tgeaacateg ccatctactg gggaacagca taacttccag actttgggtc 929 
gtgaatgatg ctcttttttt tcaacagcat ggaaaagcat atggagacga ccacacagtt 989 
tgttacaccc accctgtgtt ccttgattca tttgaattct caggggtatc agtgacggat 1049 
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tcttctattc tttccctcta aggctcactt tcaggggtcc ttttctgaca aggtcacggg 1109 



gctgtcctac agtctctgtc tgagcaatca caagccattc tctcaaaaac attaatactc 1169 



aggcacatgc tgtatgtttt cactgtccgt cgtgtttttc acatttgtat gtgaaagggc 1229 



ttggggtggg atttgaagaa tgcacgatcg cctctgggtg atttcaataa aggatcttaa 1289 



aatgcagatg aggactacga agaaatcact ctgaaaatga gttcacgcct caagaagcaa 1349 



atcccctgga aacacagact ctttttcatt tttaatgtca ttagtttact cacagtctta 1409 



tcaagaagaa gagttcaagg gttcaaccca attttcagat cgcgtccctt aaacatcagt 1469 



aattctgtta aagggatcaa acatccttat ttcttaacta actggtgcct tgctgtagag 1529 



aaaggagcaa agcgcccaga tccaaagtat atagttatca tagccaggaa ccgctactcg 1589 



ttttccatta caaatggcaa attcttcccc gggctctcct catagtgcct gagacggacc 1649 



acggaggtga tgaacctccg gattctctgg cccaacacgg tggaagctct gcaagggcgc 1709 



agagacagaa tgcggcagaa attgcccccg agtcccaact ctcctttcct tgcgaccttg 1769 



ggaacaagac ttaaaggagc ctgtgactta gaaacttcta gtaatgggta cctgggagtc 1829 



gtttgagtat ggggcagtga tttattctct gtgatggatg ccaacacggt taaacagaat 1889 
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ttttagtttt tatatgtgtg tgatgctgct cccccaaatt gttaactgtg taagagggtg 1949 
gcaaaatagg gaaagtggca ttcacctata gttccagcat tcaggaagct gaggcaggag 2009 
gattgtaaat ttgaggccag tctgagctgt aaggtgagac cctatttcaa acaacacagc 2069 
cagaattggg ttctggtaaa tcatacttaa caagggaaaa atgcaagacg caagaccgtg 2129 
gcaaggaaat gacgctttgc ccaacgaaat gtaggaaacc aacatagact cccagtttgt 2189 
ccctctttat gtctggtctc cctaacaacg atctttgcta atgagaaaaa tattagaaaa 2249 
aaatatccct gtgcaattat cacccagtcg ccattataat gcaattaaaa ggcccacaag 2309 
aaatcctgta tacacgaccg ttatttattg tatgtaagtt gctgaggaag aggagaaaaa 2369 
aataaagatc atccattcct tcctgcaaaa aaaaaaaaaa aaanaaaaaa aaaaaaaaaa 2429 
aaaaaaaaaa a 2440 

<210> 2 
<211> 198 
<212> PRT 
<213> Mouse 

<400> 2 

Met Asp Ser Leu Leu Met Lys Gin Lys Lys Phe Leu Tyr His Phe Lys 
15 10 15 

6 3 tfJSE4# 2001-3090583 
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Asn Val Arg Trp Ala Lys Gly Arg His Glu Thr Tyr Leu Cys Tyr Val 

20 25 30 

Val Lys Arg Arg Asp Ser Ala Thr Ser Cys Ser Leu Asp Phe Gly His 

35 40 45 

Leu Arg Asn Lys Ser Gly Cys His Val Glu Leu Leu Phe Leu Arg Tyr 

50 55 60 

He Ser Asp Trp Asp Leu Asp Pro Gly Arg Cys Tyr Arg Val Thr Trp 
65 70 75 80 

Phe Thr Ser Trp Ser Pro Cys Tyr Asp Cys Ala Arg His Val Ala Glu 

85 , 90 95 

Phe Leu Arg Trp Asn Pro Asn Leu Ser Leu Arg lie Phe Thr Ala Arg 
100 105 110 

Leu Tyr Phe Cys Glu Asp Arg Lys Ala Glu Pro Glu Gly Leu Arg Arg 
115 120 125 

Leu His Arg Ala Gly Val Gin He Gly He Met Thr Phe Lys Asp Tyr 

130 135 140 

Phe Tyr Cys Trp Asn Thr Phe Val Glu Asn Arg Glu Arg Thr Phe Lys 

145 150 155 160 

Ala Trp Glu Gly Leu His Glu Asn Ser Val Arg Leu Thr Arg Gin Leu 
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165 170 175 

Arg Arg He Leu Leu Pro Leu Tyr Glu Val Asp Asp Leu Arg Asp Ala 

180 185 190 

Phe Arg Met Leu Gly Phe 

195 

<210> 3 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artif icial ly 
synthesized primer sequence, AID138 

<220> 

<221> primer_bind 
<222> (1)..(30) 

<400> 3 

ggaattcgcc atggacagcc ttctgatgaa 30 

<210> 4 
<211> 30 
<212> DNA 
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<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Art if icial 1 
synthesized primer sequence, AID161 

<220> 

<221> primer_bind 
<222> (1)..(30) 

<400> 4 

gccgctcgag tcaaaatccc aacatacgaa 

<210> 5 
<211> 25 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: Art if icial 1 
synthesized primer sequence, AID118 

<220> 

<221> primer_bind 
<222> (1)..(25) 

<400> 5 

ggctgaggtt agggttccat ctcag 
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<210> 6 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Art if icial ly 
synthesized primer sequence, AID119 

<400> 6 

gagggagtca agaaagtcac gctgg 25 

[0143] 
@E3«# : 3 

m&mm AJimmz-? ^x<D&m .• Axw»c^ufe^>r v-s2#jaidi38 

o 

SB?fJ## : 4 

M&mm : AX@S#JlCo^Ttf)fSS : AX»JC^Lfe^9>f v-B!#fAID161 

o 

S3#I#-J§- : 5 

ffi©fit# : AXBB#ltct3V*T<Z>Sa« : AXWlC#«Ufc^ , ^>fT--BB^JAID118 

o 

m&mur : 6 

flfi<Z>M : Axmmz-D^xto&m : AXWJC-£*dcLfc:/9>f~ V-BH&JAID119 

o 
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[0144] 

imi] 

(a) #S^#T*^#L^V^XB$Bflg^ n->CH12F3-2E&5fc(Z)DNA 

, IL-4, CD40L, TGF/S&tfS'* V\*ri/* Fcm^ftfc^i; &V^#TT*ig# U 

3f K<Z)^<D#&TT*ig*L£M<ADNA&£t§!!£: LfcPCRM4fc©«&»lMK*l 
fc^-To b->4&, IL-4, CD40L,SLtJfTGF/3 (Z)#^TT'^#bfc^J^CDDNA$:^ 
MtL/fePCRjgfeCDW^ft^JSBSr^i-. V->5ti, , IL-4, CD40L, TGF/8 ~Bl 

(b) tt, #gifft^*L^7^^Bli^ a->CH12F3-2Sf3fcCZ>DNA 

zttm't. bfcPCRic j: yjf*ibfc^9^^>f y^ffli;*jc#wi/-;/y ? hsn 

-5 S a@H?iJ£^t?DN A ©if -if WW ^'J a >tc .fcSj^&^-rH. 

U->1&, IL-4, CD40L, TGFjS&tf ^*n^S/$ KaH^tlfc"^^*!* 

A&ttSi: LfcPCRjgtotC*f"*&A>f ^f-J/3>©l5S^t 0 3 
IL-4, CMOL&mGF & (D&&TT*mmLt=.Mffi(Dmk*mm£LfzPCmmz 
M-TSA-f #-fi?-*/ 3 y<D^m^^-to U->4&, , IL-4, CD40L, TGF 
/8 j&tf S/ # n 's* */ $ K©#^£TT?^P§I 1/ feij«<Z)DNA££SMh L £PCRMj(C*f 

[02] 
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*M£«8*Lfc23C9 (AID)gB&=I- K-TScDNAWt^T *ZfU-7H bt J — *?y~7 

IL-4, CD40L, TGF0%.Z$i/? n^*i/$ F<D^'ftl*)'£$.te^3k 

K(A*CD##TT*ig*L£m<DmRNA{C*f-r<5 -fU *;f-f >^tf> 
M^&^-Tc l/->3tt, IL-4. CD40L&t?TGFi8©#«£T*e«*L,fe«IIJBa©mRNA 
{C^ffS^n^^^ >^©M^5r^t- 0 l/->4l±, , IL-4, CD40L, TGF & HlZ$ 

[03] 

•7tf*AIDgefcVtf:*AP0BEC-l(Z>#*<Z)y S y KBB^f<Z>ffll^tt&^"t0. 

&V^IZ9£ (closed box) T?H£*lfcy5 H — ©y 3 / Ifctf— fit LT V* 

S^fc&m**-. fiS^fflffl^ (open box) tlfcMcte, J/fy>f7§t 

-^f-7S:att. y**U** (*) Xtf^#anfe7 5 5*; 

[04] 

[05] 

^;b«^&Ifr&t>*^&&fC J: 5 #^*##r IC W 5 AID-GSTii&-£g B 

5afrb<Dmmmiz^3.n&m«m.&<DmMfomwm&iK-to i/->3&, aid-gs 

[06] 

kim&<Dmmfe&W£y^vy?T^±-^&&*7s<-?m 0 

[07] 
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s e © 2/ ^ > r ^ ^- — erfgffi © ia*5»* & ^ -r 0. 

[0 8] 

»>3r L^-hlJt$)Sl , 10-o-phenanthrol ine&tf-?- ©^fiSte-ffcSttttT? & £ 1 
, 7-o-phenanthro line(D#^ iZ^^MdMBCOi/^i^y^rT ^-)~ — i??g'f£ © Pt$$J 

[01 0] 

RT-PCRfC J; V&mis1LWX<D&mV > A°^TOT*©AID©mRNA©2§^#^£ 
itB. 

[011] 

;-^^0*;f-f >^&fC J: y##fL£^ffittV?XBM? n->CH12F 
3-2T?©AID©«RNA<0j|5^rfl9*^|3K^fflS:aK'rH o 
[012] 

L V ^ B MM ? n - > CHI 2 F 3-2 T* © A ID© mRNA© 3§3^JK & ^ 0= 
[013] 

Vtf B |fflflST*©AID©mRNA©5§Jg^ffi fc^i" 0 O 

[014] 

mUH^ T* © A I D© mRNA© »^^JR & 0= 
[01 5] 

RT-PCRfC J: y b fe¥#Jto«-e^3ffi b fc V ^ *©IJ«Si3fc©#a;MT*©AI 
D©mRNA©#gJM^,?:^t- 0 O 
[016] 

in situ hybridization^ «fc U LfeiESv X&tf ¥?Slfil#^&& LfeV 
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£^-f 0 ftmWktfElt, 7>^1*>;*AID^n-^&ffiV^/Wyu if-:-/ 
3>T*tf)AID mRNA©^^©M^&^-to #HC&tfFJ±, FITGR&PNAIC J: Sgg£ 

CHI 7] 

in situ hybridization^ J: U^ffLfeiE^V^^JSL^^^lfil^T^^LfeV 
^XCD^^Cffi^-t-S 0 ^ -V - X/1 y jfiBMB © # * T' © A I D mRNA <D 

-S/3>T*©AID mRNA©^©^*^^. #0C, F&tfltt, FITC«88PNAIC J: 
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[01] 



0® 



EtBr stain 



M 




M-N1380- 



GAPDH 



Sa probe 



cf> cT c5* «T 




I 2. 3 4- 



Cb) 



[02] 



23C9 



GAPDH 
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[04] 



h 
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< 
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S3 
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[0 5] 



208 **(| | " 

115 WgjkWm^v™ 



79.5 



49.5 



30.6 



17.4 



me: 



100 




1 10 100 1000 

Pr teln Cone ntration (ng) 
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turn 




THU (\iM) 



CH8] 



1.7, o-ph«nanthronn« 




10 



20 



o-phenanthr line(mM) 
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[09 J 




[HI 0] 
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[011] 




[Ell 2] 



TGF-p .. + .. + + + 

IL-4 . + -. + + - + 

CD40L ... + +. + + 



GAPDH 
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[014] 

Day 0 2 5 13 



Alf> 

GAPDH 

[0153 

AID 

GAPDH 
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[Ell 6] 
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[mm 

fafflffiMMM (somatic hypermutat ion) J&tfT y 4 — f 4 - V^o. 
U— i/nZs (affinity maturation) <£) J; o &gEcfJ;i>$$tg (germinal center fun 
ction) Kmmttiktt&m (genetic editing) JCfcV^TMg&filll&fi^aTM 

IgMfr PjIgA'N©?^*;*^ y3Slfi$l;^£^rt"V?;*B$0&^ n->CH12F3-2{C 
OVAT, Mi!(^^^fe^BTOh*$lJ^[©^B«©^-^(D#^lCO^TcDNA^ 

iCcfcU, RNA^^CD 1 o"Z*&SAPOBEC-l£#3iWfcW3fc4£S:^U AP0BEC-1 
hLmWkOi/f-yyrT ^-if^'ftS:^ 1"£AID ( Activation- Induced cytidine 
Deaminase) Ft5»^?:IiiJbfe 0 
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ftmmm<D&^ ¥in¥ <&mm ^087192^ 

^##-Jf 59900289892 

mm-g mf<m^±m 0095 

tfpffiB ffilll^ 3^310 

[^IffiB] ¥^H^ 3H29H 
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[*«KA] 

[**KAftJIAJ 
[»S!I«] 

[*«KAftJIA] 



#^2 1 1 — 0 8 7 1 

ffiHA£«a!XM 

Jl-101 

^H^fflFH^ 87192# 
396023812 

100102978 

*Jig 
100108774 
— 

041092 

4,600R 



11 — 087192 



1 1 ¥ #HFS n 0 8 7 1 9 2 # 
59900600686 

ffl«A£*g£EJg 

3tm 2 3 0 5 

¥ffc 11^ 8|26H 



[ftfXliJgf] 
[jfclBAftSA] 



396023812 

j&®m)&mw&i&&mik*m 19-4 

^ff A 
100102978 

^m±?irfy3=pBT 1-1-1 W$cO < 6 
St* 

100108774 

^i«»±?f rOTBT 1-1-1 IWi&o < 6 
Pit »*gB8#ff*»ffi 
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ffi S3 A 



(0 0 0 0 0 4 5 6 9) 



i. mM^MB 



1 9 9 5^ 5J? 1 6 0 
J*tMfP?fKj^ Fg-Tg 2#1 
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ffi m a 



[396023812] 
1 . ^H^J! 0 1 9 9 8 f£ 1^220 



ffigiE^ 2 0 0 1 - 3 0 9 0 5 8 3^ 



